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4. Guide to Impact Analyses and
Description of Land Use
Assumptions

4.1 GUIDE TO IMPACTANALYSES

This chapter is included to help readers understand how the impact analyses are presented in
" Chapters 5, 6, and 7. Information on the environmental consequences of the alternativesThis chapter is

presented in this document was derived primarily from technical reports. These technicalincluded to help
t readers understand
~ reports were prepared for many of the resource categories and form the basis for the affectedhow the impact

environment and environmental consequences descriptions in the March 1998 Draftanalyses arepre-
Programmatic EIS/EiR and Chapters 5, 6, and 7 of this report. Since the CAI2~D Bay-Deltasented in Chapters 5,
Program (Program) alternatives described in this report incorporate elements of the alternatives6, and 7.
presented in the March 1998 Draft Programmatic EIS/EIR and the impacts are similar,’ ’
information in the technical reports was verified and used in these analyses, along with
additional modeling .runs for the operations and water supply.

Because a .th._g Preferred Program Alternative iras-beea .was identified sirree after the
preparation of the March 1998 Draft Programmatic EIS/EIR, the Program decided to rewrite
the draft Programmatic EIS/EIR rather than update or supplement the March 1998 version.
Comments received on the March 1998 Draft Programmatic EIS/EIR were catalogued, and
many of the issues noted in those comments were incorporated into the revised program plans.
Where possible, they are also identified and addressed in the impact analyses.

Resources evaluated in this Draft Programmatic EIS/EIR have been grouped into three main
categories, as illustrated in Table 4-1.

¯Physical environment
¯Biological environment

L̄and use, social issues, and economics

To provide a quick visual reference for the reader, a topic illustration is included
in the footer for each resource. For example, the reference illustration for the
air qualityresource impact analysis is a hot air balloon.     "’

Revised 2.9~00
4-1
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Chapter 4. Guide to Impact Anal~/ses and Description of Land Use Assumptions

Table 4-1. Resource Categories Evaluated
in the Draft Programmatic EIS/EIR

CHAPTER 5 CHAPTER 7
PHYSICAL ENVIRONMENT LAND USE, SOCIAL ISSUES, AND

ECONOMICS
Water Supply and Water Nanagement
Bay-Delta Hydrodynamics and Agricultural Land and Water Use

Riverine Hydraulics Agricultural Economics
Water Quality Agricultural Social Issues
Groundwater Resources Urban Land Use
Geology and Soils Urban Water Supply Economics
Noise Utilities and Public Services
Transportation Recreation Resources
Air Quality Flood Control

Power Production and Energy
CHAPTER 6 Regional Economics
BIOLOGICAL ENVIRONMENT Cultural Resources

Public Health and Environmental Hazards
Fisheries and Aquatic Ecosystems Visual Resources
Vegetation and Wildlife Environmental 3ustice

Indian Trust Assets

The Program currendy consists of multiple possible actions that are diverse, geographically
disperse.& and described in general terms. Some or all of these actions will be carried out over
the.course of rnany~ars. In addition, the timing, location and magnitude of many of the
actions is not yet known which results in ~ some uncertain .ty regarding the evem~
precise outcome of Program actions. Consequently, the Pro~rn will be implemented in stages,
using the information gained in each stage by adap-d-¢e iii~ii,iieiiieii~ tO modify and refine
Program actions over time, within the framework of the Preferred Prggram Alternative. Given
the uncertainties, the large scope of the Program area, and the conceptual nature of the
proposed actions, the Program elected to prepare a Programmatic EIS/E!tL

This document provides a broad and comprehensive overview of the potential actions that
could be taken bythe Prograrcr !t describes, in a broad sense, the potem~ overall and long-
term environmental consequences of all the potential proposed actions at the end of the
program’s 20-30 year time a ....1 ........., .... : ......, ......x ~r~:span. ~,~v~,ui~ .....~,~,~, ....=L~,.v ~-w .... s programmatic
Eis/EIR is structured to be used as a tiering document. Individual, second-tier projects
can use this aualysis as a basis from which to supplement and refine the level of detailThe impact analysis
and can incom_ orate by rer ference relevant provisions in the Programmatic EIS/EIR,for most resource
such as the cumulative impacts. Mitigation strategies are included to addresscategories is divided

into several parts,
potentially significant adverse environmental impacts, and will be applied to guide theincluding a summary,
formulation of project-level mitigation measures, Any subsequent actions or facilitya description of the
construction stemming from the programmatic actions in the Preferred Program Alternativeaffected environment/
must be developed in compliance with NEPA, CEQA~and other applicabl~ hws and regulatory,existing conditions,
processes, and discussions of

¯ environmental conse-

The organization of a typical resource discussion is depicted in Figure 4-1. The impact analysisquences--including
such topics as cumu-

for most resource categories is divided into several parts, including a summary, a descriptionlative and growth-
of the 0.ffected environment/existing conditions, and discussions of environmentalinducing impacts.
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chapter 4. Guide to Impact Analyses and Description of Land Use Assumptions

consequences--including such topics as cumulative and growth-inducing impacts. Each Of
these divisions is explained more fully below.

Summary. The summary provides the conclusions of the detailed impact analysis. It gives an
overview o~ the benefits and potentially sig .n~." icant adverse impacts that cottld result ~rom
implementing the Program, and lists possible mitigation strategies to lessen potentially
significant impacts. Information presented in the summaryfor reach resource is the basis for
the su_rrmaary comparison of impacts presented ha Chapter 3.

~reas of Controversy. As used in CEQA, areas of controversy include differences of opinion
among technical experts or areas of uncertainty for which information is not available and
cannot be readily obtained. Areas of controversy were idenffied by comments from CALFED
agencies, public comments, and new information developed since the March 1998 Draft

,-’~. ,-, ^ ~_c;._~-:_ ._ c_ Under CEQA, areas ofProgrammatic EIS/E]RL For some resources, issues that do not meet d~ ,_~,< ....... ,~ ,uz’
areas ot? controversy as used in CEQA have been raised by a number o~ people. For recrea-controver~ include

don.resources, for example, the effects on motorized boating in the Deka or of flooding free-differences of opinion
among technical

flowing rivers byenlargiug existing reservoirs are controvel~ial issues but do not representexperts or areas of
disagreement among the technical experts, ai-ea~ o,c ~.oi~cem flat do :~ot i~t ~1_~ ~QAuncertainty for which
,,~.,.~,~~-~:--;~;_ __ .,~t .........,~,~ of coa~ove~sy: These. types o{ issues also are noted in the "Areas o£ information is not.
Controvers)?’ section. Although listing areas .of concerns is not required by NEPA or CEQA,available and cannot
the Program decided to acknowledge concerns mentioned in the public review process. Inbe readily obtained.
most cases, the concerns are. addressed in the knpact analyses. In some cases, however, the
concerns cannot be addressed at the programmatic level and will need to be addressed in
second-tier documents.

Revi~ed ~-~4-00
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Chapter 4. Guide to Impact Anal~/ses and Description of Land Use Assumptions

7.7.4 Assessment Methods

7.7.5 Significance CriteriaCHAPTER 7
LAND USE, SOCIAL ISSUES,

7.7.3Affec’-’dte Enviroment 7.7.6 No Action AlternativeAND ECONOMICS
Includes a description of existing
conditions for each region ii~, to All Alternatives

7.7. Recreation Resources                                             ~. 7.7.8 Consequences: Elements That
Differ Among Alternatives

7.7.1 Summary
Includes a summary of environmental
consequences

.7.7.10 Additional Impact Analysis
7.7.2 Areas of Controversy                                                7.7.11 Mitigation Strategies

7.7.12 Potentially Significant Unavoidable
Impacts

Consequences

Affected Environment/
Existing Conditions

Introduction

Figure 4-1. Organization of a Resource Discussion Using Recreation as the Example

Affected Environment/Existing Conditions. The "Affected Environment/Existing Conditions"
section provides a historical perspective and an overview of the current Conditions for each
resource. The description of current conditions .....~o ~ ,,.o~ i-~cem uses verified information.
amaiJa]~. The discussions are organized byregion, in the following orden

¯ Delta Region
¯ BayRegion
¯ Sacramento River Region
¯ San Joaquin River Region
¯ Other SWP and CVP Service Areas

The regulatory framework that is part of the existing conditions can be found in Section 3 of
Chapter 8, "Compliance with Applicable Laws, Policies, and Plans and Regulatory Framework"

Program regions are combined into a single discussion when their existing conditions/affected
environment discussions are similar, Upper watershed descriptions for each resource are
discussed, where relevant ~i~i~i-~i~a~=, under the ,~arious regions.

Revise~ 7-74-00 ,~!~
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,C,.hapter 4. Guide to Impact Anal~,ses and Description of Land Use Assumptions

Assessment t4ethods. Descriptions of assessment methods are resource specific, and provide the
approach used to identify and assess the environmental consequences for the resource category.
Analytical models used in the evaluation also are identified.

$ignifi~nee criteria..The threshold of significance for many of the environmental resources
discussed in.this impact analysis is described in qualitative terms and covers a broader spectrum
of impacts than would be included in a ske.specific, p .roje~jevel analysis. This is in part became
.the Program covers a wide variety of types of actions which will take place in many different
physical settings over a 30 year period. As a consequence, the thresholds for most resources
.cannot be established with a precise, quantitative meas.urement. The measure of significance will
vary depending on the nature and type of the proposed actions, the site characteristics where
the actions take place and how theyaffect the existing conditions at the time of the proposed
actions. The thresholds usedin tbls PEIS/EIR are intended to identify potentially significant
impacts at a programmatic level, and to provide guidance for developing significance criteria at
the second tier, Theyalso provide a tool to predict whether it is likelythat the impacts identified
as significant at .the programmatic level can be avoided, reduced or mitigated, to less than
significant.

No Action Alternative. This section presents the environmental consequences of the No ActionThe Program has not
Alternative compared to existing conditions. The No Action Alternative makes predictionsselected a site-specific

about the future condition of environmental resources, taking into consideration recendyconveyance alignment
or the location of any

constructed projects and projec.~ reader proposed for construction. For the No Actionother structure or
Alternative, assumptions based on ,current expectations, are made about existing trends thataction mentioned in
may continue into the xCuture and about future water project operations. For example,any discussions in this
urbanization that is expected to continue would require additional land and water resources,document. These
with consequences on a variety of environmental resources~ A list o~ projects included in theselections will not
No Action Alternative impact analysis and water operation modeling assumptions are providedoccur until Phase III

and would involve
in Attachment _A. extensive study and

interaction with all
The impacts ox� each o~¢ the xCour Program alternatives are compared to both the No Action interested parties.
Alternative and the existing conditions/~{ected environment in Chapters 5, 6, and 7, artd-8 o{ ,
the impact analysis secr2oa of this Programmatic EIS/EIR. Under the No Action Alternative,
it is assumed that certain changes in the environment will occur regardless o{ whether any o{
the P..rogram alternatives are implemented. For example, it is anticipated that trends in
populatiola growth and urbanization will continue, but the rate at which these trends will
continue and the locations where theywill occur cannot be projected except very generally: The
same is true for any environmental impacts caused by growth and urbanization. It is likelythat
these changes would result in potentially significant impacts on the resources evaluated (land
use, air quality, water quality, vegetation and wildlife, fisheries, and others), but there is no
accurate wayto predict how severe those impacts maybe or where they will occur.

Because o~ the broad programmatic nature of the project, the 20- to 30-year planning horizon,
and the imprecis.e ability to predict .... -1 ........ -1: ....£.... ..~,~.~...~8 ~. future conditions, it is difficuk to

4-5
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Chapter 4. Guide to Impact Analyses and Description of Land Use Assumptions

¯ distinguish in any meaningful waythe differences between the conditions under the No Action
Alternative and existing conditions. Consequently, the environmental impacts of the actions
included in the Program alternatives when compared to existing conditions are described as
being very similar to the impacts of those alternatives when compared to what is expected to
happen under a fiiture no-action scenario.

P̄rogram AlternaUves. TJ:Lis section presents the consequences of the four Program alternatives,
the reasons whysocial and economic effects are treated differently .than physical impacts

from the format oudined in this chapter¯

Social and economic changes resulting from a project are treated somewhat differently
under CEQA and NEPA. CEQA does not treat economic or social changes resulting
from a project as significant effects on the environment. However, if a physical change
in the environment is caused by economic or social effects, the physical change may be
regarded as a significant effect using the same criteria for other physical changes from
the project. In addition, economic and socia! effects of a project maybe used to assess
the significance of a physical effect. Under NEPA, economic or social effects, must be
discussed if they are interrelated to the natural or physical environmental effects of a
project. Economic and social effects are presented and methods to avoid or reduce
adverse social and economic effects are addressed, as applicable, in the text of each
environmental consequences chapters in the Programmatic EIS/EIIL

economic or social
..... a "~ ........ t_ J ........... ." ....... :_s J ....... : ..... s ....... :a ....a _ _:__:c: .....r ...... ,r~_ _ change by itself is not

For most resources, the Levee System Integrity Program actions would affect only the Delta "
and Bay Regions, and the program is not discussed for other Program regions. The LeyeeFormost resources,
System Integrity Program impacts on Suisun Marsh are discussed under the "BayRegion?’the Levee System.

Integrib/Program
actions would affect

Becauseof the system-wide nature of the resource, the power and energysection is presentedonly the Delta and
in a system-wide format. The water supply and Bay-Delta h3drodynamics and riverineBay Regions, and the
h)draulids sections modgTthe definition of the San Joaquin River Region and the Other SWPprogram is not
and CVP Service Areas to better describe consequences affecting water supplies and flows indiscussed for other
those regions. Program regions¯ The

Levee System Integ-
Program Elements with Consequences Common to All Alternatives. This section presents the    rib/Program impactson Suisun Marsh are °
environmental consequences of the Program elements that are similar to all alternatives,    discussed under the
Generally, the environmental consequences of all Program elements are the same {or each . "Bay Region."’

Revked 2.24.00                                                                                 4-6 /~
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Chapter 4. Guide to Impact Analyses and Description of Land Use Assumptions

alternative. This description of environmental consequences also is presented by Program
region. For brevity, regions are combined when environmental consequences are similar.

Program Elements with Consequences That Differ Among Alternatives. T~e consequences of
Program elements that differ among the alternatives primarily are associated with conveyance
in the Deka Region; therefore, this section is presented by alternative rather than by region.
Other regions are included as subsections;where applicable. For brevity, Program regions are
combined where environmental consequences are similar.

Program Alternatives Compared to Existing Conditions. Under CEQA, ~’-~,~- ~ , v~,=,~, ....... ,~: ....... ~,~,,-’- j ~
___~ .... ,__ _~ .... c    . ,vs, o=,, ,~,~,,~,,~,~ ~,~,~,;= =,~ the existing conditions are
normally the baseline for comparison of the effects of the pro!ect and mad-e~m~

¯

J ....... .’._." ....... --" ............ 1~,~,,,~ ~***,~v~,~,~,~ coiiseq~ieiaces is presented in this section. This discussion ensures
that allpotentiallysignificant impacts are identified. In most cases, because of the programmatic
nature of the environmental assessment and long planning horizon, the conditions present
under the existing conditions baseline are similar to those under the No Action Alternative. In
these situations, differences between existing conditions and No Action Alternative. cannot be
distinguished in a meaningful way at the programmatic level, and the results of comparison
O~ each alternative to the No Action Alternative and to existing conditions are the same. ~here
potential meaningful differences exist between the comparison~to existing conditions and the
No Action Alternative, the d~ferences are identified and discussed in the this section.

Additional Impa~ Analysis. l~OUr other topics are included in the h-apact analysis: cumulative
impacts, growth-inducing impacts, the relationship between short-term uses of the environment
and maintaining and enhancing long-term productivity, and irreversible and irretrievable
commitments of resources. A stmama~ of each of these topics is included in C~tapter 3, and
they are described bel0w.

Cumulatiue Impa~ts. Cumulative environmental impacts must be addressed in environmental
impact reports and environmental..inapact statements under both CE..QA and NEPA. NEPA
.defines cumulative hT~aCtS .as those impacts which result frora the "incremental..impact of the
.action when added to other past, present, and reasonably foreseeable ~ture actions regardless
.of what agency...or person undertakes such other actions. Cumulative impacts can result frora
.indJvidtmllyrninor but collectlvelysi~nfficant actions taking place over a period of time." The
defirfition of cumulative impacts under CEQA.js similar. "Cumulative Lmpacts refer to two or
,more individual effects which~ when considered together, are considerable or which compound
or increase.other, envirorLmental impacts." Attachment A~ of this PEIS/~II~ contains a list of
.other projects and activities., considered in the cumulative impact anal.~.is.

.The evaluation o~ the long-term environmental impacts of the CALFED Program should be
distin~_~uished from the challis o~ cumulative impacts. Because the ~AI_,FED Program is
projected to occur over a 20-30 year tirne period~ and the CALFED actions ~ affect a large
geographic area, for certain resource categories ~these long-term impacts on the envirbn_ment
.are s~to CALFED’s incremental contribution to ctmat~tive effects. Long-term impacts
are the impacts .0f the CdSxLFED Pr0~mrn that may occur over the Program’s 30-year horizon.
Coumulative impacts include the incremental contribution of the CA!_~ED Program together
with the impacts from other projects~ and are addressed in..this section.

Revi.~ed 2-~4-00
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,Chapter 4. Guide to Impact Analyses and Description of Land Use Assumptions

The CALFED Program involves the anDrovai__ of a progeam to restore the ecological health and
improve water management for beneficial uses of .the Bay-Delta systenx The Program is a
general description of a range of actions that will be further refined,.considered and analyzed
for ske specific environmental impacts as part of second and third tier environmental
.documents pHor to making_ a decision to carry out these later actions. The PEIS/EIR focuses
on a general overview of cumulative impacts and associated mitigation measures. Because this
Programmatic EIS/EIR does not analyze .the site specific impacts of any projects, a detailed
anal.~sis of the Pro~rarn’s incremental c~ntributions to cumulative impacts and the methods to
mitigate the cumulative impacts of second-tier projects -~’J-’--w.,~, -’~ .......o~ow u,c rtienn~," " _ from this
PEIS/E!R is not possible for most resource categories.

Later ErRs and EISs will be able to incorporate the cumulative and long-term impact an~yses
of this programmatic document and add detail about specific projects and their contribution
to .cumulative impacts. Anynew significant environmental impacts, inclu.ding an incremental
contribution to a cumulative impa~, which this Programmatic EIS/EIR did not address rrmst
wil! be evaluated in subsequent environmental reviews.

In general, the analysis of cumulative impacts is qualitative. Impacts were identified based on:
(1) information extracted from a~aitabte existing environmental documents Or studies for the
resource categories potentially affected by each proiect, and (.2) knowledge of expected effects
of similar proiects in the studyarea. Because of the preliminaryphase of most of the projects
considered (environmental reviews ~ may not have be~n initiated, drafted, or finalized),
comparable environmental information for ident~ving cumulative impacts was sparse:

Chapter 3 contains a s-0~¢ o~ o.~L~d-~e k~ac~s ~d n&~-a~ves ~d a table that identifies,
by region, the resource category where potentially si_maificant cumulative adverse impacts
resulting from the incremental impact of the Preferred Program Alternative, when added to the
impacts of applicable projects and activities ~ted in Attachment A, are anticipated.

Growth-indudng Impacts. Tilis section describes actions associated wi~ the Program that could
stimulate growth and cause growth-inducing impacts. .£

~.~,~,~,~.,~, ~ ~.~ se~o~, There are differences of o on as to whether

Rev~ed 2-94-00                                                                             4-8 "~
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Chapter 4. Guide to Impact Analyses and Description of Land Use Assumptions

additional water supplies and/or improvements in water supply reliability stimulates
growth. Discussions of growth-inducing impacts often cause differences of opinion
among technica! experts and is considered an area of controversy as used in CEQ2L For
this programmatic level of analysis, the assumption was made that any increase in water
supplies and/or improvements in water suppl.v reliabili .ty. associated with the Program,
would stimulate growth. This assumption assures that the document discloses, the
’environmenta! consequences associated with growth in the event program actions

"r~._ .~1 .....l_t ..... t .... 321 ....... 1 .......... 1_ __~ 1JI 1__ _Iultimately lead to this tvae of change..-,,~,.,.~,, ~
£ ........... ~ ........... 1 .............. 1 ..... 1.’_1_.’1." .... 1J1__3 ....... 1 ....

...~.. ~ Additionally, this section discusses whether improvements in other
resource categories expected ~ ,from the CALFED Program could cause growth-inducing
impacts. For example, ce .rtain CALFED actions could improve rec~ational resources,
which in turn, could stimulate growth and cause growth-inducing impacts.

For the agricultural economics, agricultural., social issues, urban water supply
economics, regional economics, and environmental iustice sections, the section has
been titled "Growth-Inducins Effects" because social and economic changes from a
pro!ect arc treated somewhat-differently under CEO_A and NEP2L

t~ ....... 1-.:__-"r~t’£ .... ~ ~’~ .... 1_ T__ 21 _.’.__ "r~.££ ....... 21 ............... J -- -:---:£-" ..... .1: ....

..... ." ............. 1 ~ ........... "-_ _1 .... 1 ........ ." ...... : _1 ..... 1 --_.’-1 ." ...... _1 ..............

......... "- ...... -" ............. ~__ ~__21    . ~ ............ 1 "._ _~.’_- /" ......... 21 ............ 1 .... 21__

Relationship Between Short-Term Uses and Long-Term Productivity. Th~ section discusses the
relationship between local short-term uses of the environment and the maintenance and
enhancement ot~ ]ong-term productivity, l~source-speci~ic summaries o{ the short-term’uses
in the project areas and the maintenance and enhancement.o{ long-term productivity in those
areas are prsvided.

Irreversible and Irretrievable Commitments. This section :fulfils the requirement to address
irreversible and irretrievable commitments of resources. Irreversible impacts are those that
came, through direct or indirect e{~ects, me or consumption o{ resources in such a waythat Because this draft:
they cannot be restored or returned to their original condition despite mitigation. I{ Programmatic
unavoidable, potentially irreversible impacts are documented in this report. An irretrievable EIS/EIP, does not
impact or commitment o{ resources occur~ when a resource is removed or constmaed. These evaluate site-specific

types o{ impacts are evaluated to ensure that consumption is justified, actions, no specific
mitigation measures

MIUgaUon Strategies. Became this Draft Programmatic EIS/EIR does not evaluate site-specific a~e presented.
actions, no specific mitigation measures ~, .,,,,~.,,~ v,,~,.o are presented. Instead, generaJ. Instead, general
mitigation strategies are identified as ways to avoid, mininaize, restore, or compensate {or mitigation strategies
potentially significant adverse impacts. For some resources, specific mitigation measures are are identified ~nd a

provided to display the array o{ techniques available in order to carry" out the strategy. For mitiqation
monitorin~ alan to

examp]e, construction activities can came erosion o~ soils that leads to adverse impacts on water aoolv these
quality. A mitigation strategy would be to avoid and mirfimize the impact. Mitigation measures strateqies is

described,.

Revi~ed 7.~4-0f3
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Chapter 4. Guide to Impact Anal~/ses and Description of Land Use Assumptions

available to carry out this strategy include conducting work during dry periods and ruing
erosion-control fencing or straw bales, water detention basins, and so forth.

The economic and social infommtion anal)ses (agricultural economics, agricultural’~ocial issues,
mban water supplyeconomi.’cs, regional economics, and environmental justice) do not contain
a separate mitigation sWategies section. However, the Program has presented possible methods
to alleviate potential adverse effects on these resources in the discussion of potential effects.

Potentially Significant Unavoidable Impa~s, The final section is a discussion of potentially
significant unavoidable impacts for each resource category. Thissection identifies potentially
significant adverse impacts that are antic~ated to remain significant even after implementing
mitigation strategies and measures. For the economic and social information analyses, this
section is titled Adverse Effects.

4.2 CE QA DOCUME NT
,, REQUIREMENTS

CEQA requires that certain subjects be documented in an environmental impact analysis. The
following explanation is provided to assist the reader in locating these subjects. The locations
of discussions about the subjects are noted following each subject.

¯~.~,^ ~ ....~ ~,,,=~,=,,~.~.-" ............Environmental setting. Descripfiom of the affected environment
that are relevant to each resource area addressed are included in each resource
chapter, in are-itt Chapters 5, 6, and 7. This section includes discussions abemt of
historical and existing conditions.

* The potem~ significant envirbnmental effects of the proposed project. Chapter 3
provides a table of all potentially significant environmental effects of the Preferred Program
Alternative. The potentially significant environmental effects of each of the alternatives are
discussed byresource categoryin Chapters 5, 6, and 7.

¯Any potentially significant environmental effects that cannot be avoided if the proposal is
implemented. Each environmental resource category begins with a summary. Potentially
significant environmental effects that carmot be avoided are noted in these summaries.

¯Cumulative impacts. Cumulati;’e impacts are addressed in each environmental resource
category in Chapters 5, 6; and 7. ~ ....... "

potentially sigaificant environmental effects that cannot be avoided are discussed by
environmental resource categoryin Chapters 5, 6, and 7,

¯Mitigation measures proposed to minimize the potentially significant effects. Since this is
a programmatic EIS/EI~ site-specific actiom are not evaluated. Accordingly, no specific
mitigation measures~,, ......... ",’-’~’-"~’r,: .... : ..... v,~.,~’ .... are presented, but general mitigation strategies and
a general mitigation monitoring plan are provided. Mitigation strategies can be found in the
summaries and text for each environmental resource in Chapters 5, 6, and 7. The
proposed programmatic mitigation monitoring plan is included in Chapter 9.

CALFED Draft Programmatic EIS/EIR ¯ June 1999
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Chapter 4. Guide to Impact Anal~/ses and Description of Land Use Assumptions

¯Alternatives to the proposed action including the No Action (or "No Project") Alternative
and the environmentally superior (or "environmentally preferable") alternative: Chapter 2
describes alternatives, and Section 2.3 discusses the environmentally superior alternative.

¯Growth-inducing knpacts of the proposed action. Theseimpacts are discussed in Chapter
3 and addressed in the environmental resource categories in coaseq~ei~c~ secz[oias of
Chapters 5, 6, and 7.

¯The relationship between local short-term uses of mankind’s environment and the
maintenance and enhancement of long-term productivity. This relationship is summarized
in Chapter 3 and addressed in the environmental resource categories in ~xms~3mm’m
~ec~ioii~ of Chapters 5, 6, and 7.

¯Any significant irreversible environmental changes that would be involved in the proposed
action should it be implemented. These changes are discussed in Chapter 3 and addressed
in the environmental resource categories ~ coiiseqi~eii~;es se~.~oias o~ Chapters 5~ 6, and
7.

¯ Summary (with major conclusions, areas of controversy, and issues to be resol~red). A
sumarayis included in each impact analysis for all environmental resource categories.

¯Project description. The project description is found in Oaapter 1. This discussion includes
the Program purpose and need, Program goals and objectives, Program solution principles,
Program study area and geographic scope, and the next steps in the process.

4.3 ESTIMATED LAND USE CHANGES
DUE TO THE PROGRAM

Because of the general and programmatic nature of this document, k is impossible to
specifically define the land use changes that will result from implementing the Program_ TheThe Program identi-
extent and specific locations of the Program actions have yet to be decided. To evaluate thefled the maximum
environmental consequences of Program actions at a programmatic level, it is necessary toranges of acreage
estimate the a_mount of Land that could be disturbed by Program actions. The Programthat could be affected

by the various pro-identified the maximum ranges of acreage that could be affected by the various Prograragram elements to give
elements to give decision makers and the public a sense of the "worst-case" land use impact,decision makers and

the public a sense of
Although impacts in the range of these acreage estimates are theoretically possible, the affectedthe "worst-case" land
acreage likely would be considerablyless because these estimates do not include reductions inuse impact. Although
the land use changes that could take place based on measures that maybe implemented in Phasethese acreage esti-
III to avoid, minimize, or mitigate these damages, mates are

theoretically pos-
sible, the affected

Because the Ecosystem Restoration Program actions could affect the largest amount of land,acreage likely wo01d
particularly agricultural lands, information is offered to illustrate actions that could be takenbe considerably less,
during Phase in to minimize the extent of lands, particularlyin the Delta, adversely affected bydepending on
the Prbgram. The environmental, economic, and social consequences of these proposed landmeasures to avoid,
use changes and other adverse and beneficial impacts associated with the Program can be foundminimize, or mitigate
in Chapters 5, 6, and 7. these actions.
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Chapter 4. Guide to Impact Anal~/ses and Description of Land Use Assumptions

Estimated land use changes are presented here as well asin the various environmental
consequences discussions to provide a system-wide perspective regarding potential land use
conversions and to reduce repetition in the document.

Other Program elements most likely to influence land use changes are water quality, levee
system integrity, storage, and conveyance. The Water Transfer Program may influence land use
changes ff transfers from agriculture to urban or environmental uses are facilitated by the
progratm The extent of these potential changes are not known at the present time. Water Use
Efficiency and Watershed Program measures are not expected to directly affect current land
uses; therefore, no estimates of land changes relating to these programs are presented.

4.3.1 E COSYSTEM RE STORATION PROGRAM

Table 4-2 s~s the actions currently contemplated, along with estimates of the acreage
that could be affected by each action.

Table 4-2. Estimate of Land Area Affected by the
Ecosystem Restoration Program (in acres)

SACRAMENTO SAN JOAQUIN
HABITAT TYPE BAY REGION DELTA REGION RIVER REGION RIVER REGION

’Tidal perennial aquatic 1,500 7,000 0 0

Tidal perennial aquatic 0 500 0 0
(shoals)
Nontldal perennial aquatic 1,600 2,600 0 1,000
Tidal sloughs 280-420 600-1,200 0 0

Midchannel islands 0 200-800 0 ’ 0
Fresh emergent wetland 0 30,000-45,000 0 0
(tidal)
Fresh emergent wetland 0 14,500-17,000 0 0
(nontidal)
Seasonal wetland 0 30,000 0 0
Riparian 160-360 1,000-1,500 6,500-7,000 700-1,300

Saline emergent wetland 7,500-12,000 0 0 0
(tidal)

Stream meander corridor 0 0 19,000-27,000 1,500-2,000
Perennial grassland 4 000 4,000-6,000 0. ~ The Ecosystem
Total acres 15,040-19,880 90,400-t11,600 25,500-34,000 3,200-4,300 Restoration Program

would coordinate and
assist in restora.tion
activities currently

The Ecosystem Restoration Program would coordinate and assist in restoration activitiesunder way and future
activities that couldcurrendyunder wayand future activities outside the Ecosystem Restoration Program thatlead to the habitat

could lead to the habitat restoration goals iden~ied in the prograrm For example, actions underrestoration goals
the Central Valley Project Improvement Act and the Central Valley Habitat Joint Venture areidentified in the
designed to protect and restore significant areas of land in the Central Valley. To the extent thatprogram.

Revised ~-~4.004-12                                                                             ~
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Chapter 4. Guide to Impact Analyses and Description of Land Use Assumptions

these activities and programs establish habitat that is also proposed in the Ecosystem
Restoration Program, the amount of land needed to achieve the Ecosystem Restoration
Program goals would be reduced.

The Program would take a variety of steps to reduce effects on farmland, including:

* Implementation of the Ecosystem Restoration Program would occur over many years. The
impleme, ntation process would include extensive local community, landowner, and
stakeholder involvement.

¯The Program would obtain easements on existing farmland that would allow for continued
farming with minor changes in agficdtural practices, thus increasing the value of the crops
to wildlife.

¯Habkat restoration efforts would focus first on developing habkat on public land where
appropriate.

* If no public land is available, restoration efforts would focus next on land acquired from
willing sellers and that provides substantial benefits for ecological processes, habitat, or
species.

¯Where small parcels of land are needed for waterside habitat, acquisition efforts would ~eek
out points of land on islands where the ratio of levee miles to acres farmed is high.

.... 1J _ ~_-’__ _ _: ......... " "

¯Where possible, ~10odplain restoration efforts would include provisions for continued
agricultural practices, which would be renewed on an annual basis.

4.3.2 WATER QUALITY PROGRAM

Facilities to control and treat various discharge effluents would directly affect current land uses.
The extent and locations of these facilities are urdmown at this time; consequendy, the acreageFacilities to control
that could be affected cannot be forecast in a meaningful way. These facilities will need to beand treat various

discharge effluentsevaluated for environmental impacts when the facilities are being phnned, would directly affect
current land uses.

l_and retirement is not a specific objective of the CALFED Water Quali .tyProgranx However,The extent and Ioca-
it is a too! available to help meet the program’s water quali .ty obiectives in the San JoaquinLions of these facilities
Valley. aimed at controlling degradation from selenium associated with agricultural drainage,are unknown at this
Land retirement along the west side of the San Joaquin River watershed is included in thetime; consequently,

CALFED No Action Alternative to reflect actions t~lanned by the federal ~ovemment underthe acreage that
- - - could be affected

the CentralValleyProject Improvement Act (CVPIA). These actions would occur irrespectivecannot be forecast in
of the ~D Program. As outlined in the Water Qualivy Control Plan, otherwater qua[ivya meaningful way.
management tools will be used t~o their fullest extent before any land retirement is initiated
undei: the CALFED Program.

Should land retirement still be deemed necessary., CALFED would consider implementing a
program to retire lands in order to he~ meet water qualivy objectives for selenium under a

Revised ~-~4-00 ¯ 4-13 ’ "~
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Chapter 4. Guide to Impact Analyses and Description of Land UseAssumptions

tiered approach.Inithll.g up to 3,000 acres of Land in the San Joaquin Valley with the geatest
concentrations of selenium could be retried. If that is insufficient, land retirement would be
expanded.up to a total of 37,000 acres with high selenium cqncentrations. These values are

" .based_ on ..the report tided "A Management Plan for Agriculun-al Subsurface Drainage and
~ Re!ate.d Problems on the Westside San }roaquin Valley," a collaboratively published report

.coordinated by the U.S. Bt~reau o{ Reclamation and published in September 19,90; it is
i .commonly referred to as the "Rainbow.Report."

i The tiered approach to land retirement is intended to limit the.need for land r~tirement to the
least amount necessary, in order to meet the water quality objectives.

~1~1.. ~...~ ........................ 1-1 .............. I ........ ~’-1- _£ ~I-- o-.- T ..... ~__ "~r_11 .......

............ "r~l_._ £_ ._ ^ _ _2 ---1~.---1 o..1 ..... ~’_ __ "l~___~" ........ JI lr~ _1_~_ ~ ~___1_1 ......... 1_ _ ~t~’7 _= o~" ¯

~’._ ~T_11_ _,,

4.3.3 LEVEE SYSTEM INTEGRITY PROGRAM

Levee restoration would cause both temporary and permanent land disturbance near existing
levees. Land disturbed temporarily during construction would be. restored through revegetation
and likely would return to preconsmsction conditions. These temporarylosses are estimated at
between 1,000 and 1,500 acres. Other land would be permanendy affected by the larger
footprint of the new levees. Levee reconstruction could require approximately 15,000 acres.
About 625 of the 1,100 miles of Delta levees would be upgraded, and a 200-foot-wide piece of
land is needed for each levee mile. The Program also proje&ed that 100 miles of setback levees
could be constructed, affecting an area 500 feet wide per levee mile. Subsidence control could
affect about 14,000 acres. In total, an estimated range of 34,000-35,000 acres could be
permanently affected by the Levee System Integrity Program_ These estimates are the upper
range of the possible acreage that could be affected. The Program will refine these estimates as
the process continues.

Suisun Marsh levee restoration also would result in land disturbance. Assuming a similar
footprint as the Delta levees, restoration of the Suisun Marsh levees could affect from 5,000 to
5,600 acres. Affected land uses are primarily wildlife habkat.

4.3.4 S T ORAGE Several representa-
tive storage sites
were examined to

Acreage permanently affected by constructing or modifying storage’ facilities would beprovide a better
determined bythe number, size, and location of skes eventu,-dly selected for those facilities. Aperspective on the
range of additional groundwater storage also is included in the alternatives. Table 4-3 showspotential magnitude ~

of land use changes,preliminary calculations of land that could be affected bythe footprint of new storage facilities,as well as other
Several representative storage sites were examined to provide a better perspective on thestorage-related
potential magnlmde of land use changes, as well as other storage-related consequences. It isconsequences.
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likelythat laud use impacts would extend beyond the reservoir site itself. The actual areas and
land uses that would be affected depend on the siting, design, and operation o~ the reservoir.
This information will be developed in subsequent project-specific environmental docttments.

The following sites were investigated as examples for preliminaryland use change analysis in
this document:

¯Sites/Colusa and Th0mes-Newville Reservoir sites were selected to represent surface water
storage on Sacramento River tributaries. Assuming a storage capacity of 3 MAF, the
potential land affected by a new reservoir could range from 16,700 acres
(Thomes-Newville) to 29,600 acres (Skes/Colusa). This range is included in the Sacramento
River Region in Table 4-3.

¯The MontgomeryReservoir site was the representative example for surface water storage
on San Joaquin River tributaries. Assum~g a storage capacity of 500 thousand acre-feet
ffAF), the land that world be affected by a new reservoir at this site was estimated at 8,050

- acres. This value is included in the San Joaquin River Region in Table 4-3.

¯ Groundwate~ storage was es~nated at 1,500 acres in both the Sacramento River and San
.Joaquin River Regiom. These values are included in the respective regional areas in
Table 4- 3.

* The Los Vaqueros Reservoir site was the example for the surface water storage off-
aqueduct option. Assuming a Storage capacity of 1 MAF, the potential land affected by
enlarging the existing reservoir was estimated at 7,000 acres. This value is included in the
San Joaquin River Region in Table 4-3.

¯Victoria, Bacon, Holland, and Woodward Islands werethe example sites for the in-Delta
storage. The sites occupy an area of 18,000-19,500 acres. These values are included in the
Delta Region in Table 4-3.

4.3.5 CONVE YANCE

The estimated amounts of land area (for example, agriculture, and fish and wildl~e habitat) that
would be affected by conveyance features are shown in Table 4-3.

Table 4-3. Estimates of Land Area Affected by,
Storage and Conveyance (in acres)

SACRAMENTO SAN JOAQUIN ALL
DELTA REGION RIVER REGION RIVER REGION REGIONS

ALTERNATIVE STORAGEt CONVEYANCE STORAGE1 STORAGE1 TOTAL

~ PPA= 0-15,000 100-4,500 0-32,000 0 to16,600 100-68,100
1 0-15,000 100.400 0-32,000 0 to16,600’ 100-64,000
2 " 0-15,000 4,000-4,500 0-32,000 0.to16,600 4,000-68,100
3 0-15,000 4,500-6,000 0-32,000 0 to16,600 4,500-69,600
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Note:
PPA -- Preferred Program Alternative.

* Estimates assume that channel capacity is enlarged by using setback levees; if dredging is used to enlarge channel capacity, less land would
be required. For each configuration, the estimate of land area associated with conveyance changes is based on the following: operable Old
River barrier--100 acres; channel enlargen’~nt atong Old River--300 acres; screened intake near Hood and north Delta channel
modifications--3,500-4,000 acres; and isctatad open channel (45 miles long and 1,000 feet wide)---4,000-5,000 acres. Range of storage is the
same for all alternatives. The upper end of the range reflects the variation possible, depending on which size reservoir is eventually selected.

~ Estimates do not include lands that might be affected outside of the reservoir site.                     .
= Preferred Program Alternative conveyance estimate ranges from without a pilot diversion facility to including a facility.

Program activities could affect lands designated as prime farmland, unique farmland, and
farmland of state-wide importance. Table 4-4 summarizes the acreages by farmland type that
could be affected by the Program. Except as noted, the acreage estimates assume that all
Program activities would occur on these three types of farmland.

In addition to the long-term land use changes, the Program expects that construction activities
will result in temporary conversion of additional agricultural land. Mitigation necessaryto offset
impacts on wildlife as a result of implementing the levee system integrity, water quali~,

_ J J.’~.’_. _1 "conveyance, and storage elements may also affect ,~,ixo~ agricultural lands. These additional
acres..of agricultural land are covered within the range of acres presented in Table 4-4.

The mitigation strate~es presented in each resource category, are guidelines for formulating
measures that may be chosen by CALFED agencies other imp_ lementing agencies in second-tier
environmental reviews, which will be completed before post-Record of Decision project acdons
occur. Specific mitigation measures ~ depend on project location, site impacts, size of the
project, and other variables that cannot be determined at a programmatic level. Mitigation
measures will be included, if a significant impact is identified, in these second-tier environmental
documents. Im_plementing some mitigation measures could result in additional environmental
effects, as a result of the mitigation measures themselves. However, until site-specific
projects are analyzed and specific mitigation measures are selected, it is not possible to identify
these additional effects at this time. Mitigation measures for these potential secondary effects
will also be addressed in second-tier environmental documentation.

The initiation strate~es are designed to reduce and initiate the programwide impacts on
conversion of agricultural land as the Program is implemented through tiered, second-level
projeCtSr. As the Program is implemented,.project-level mitigation measures will be included to
address the impacts of conversion of agricultural lands, as applicable to the site-specific
conditions of .each project. Until it is known which sites will be subject to specific Program
projects, and what the proposals for specific locations ~e. it is difficult to identify the most
appropriate and effective mitigation measles, Not all mitigation measures will be applicable
to all projects because site-specific projects will vary. in purpose, 10cation, timing, and scope.
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o

Table 4-4. Estimates of Area of Important Farmland AReeted potentiallv Converted by Program Elements (in acres)
WATER

LEVEE SYSTEM INTEGRll’~ QUALITY
ECOSYSTEM RESTORATION PROGRAM= PROGRAM=’s STORAGE~ CONVEYANCE~’= PROGRAMI’=A

ALTERNATIVE/REGION P S U P S U P S U P S U 0 TOTAL

PPA Delta 85,800-101,600 3,200-6,500 1,400-3,500 31,000 2,500-3,000 500-1,000 0-14,000" 0-1,000" 0 100-3,800 0-200 0-500 0 124,500-166,100

Sacramento River 21,700-28,800 3,300-3,900 600-1,300 0 0 0 0 0 0 0 0 0 0 25,600-34,000

San Joaquin River 3,500-5,000 400-500 100-300 0 0 0 0 0 0 0 0 0 37,000 . 41,000-42,800

Total 111,000-1 ,4006, 00-10,g002,100-5,100.3 ,0002,500-3,000500-1,0000-14,0000-1,0000 100-3, 000-2000-500 37,000 191,100-242,go0
1 Delta 0-14,000 0-1,000’ 0 100-3000-100 0 0 124,500-162,000

Sacramento River 21,700-28,800 :~,200-3,900 600-1.300 0 0 0 0 0 0 0 0 0 0 25,500-34,000

San Joaquin River 3,500-5,000 400-500 t00-300 0 0 0 0 0 0 0 0 0 37,000 41,000-42,800

Total 11t,000-135,400 6,900-10,900 2,100-5,100 31,000 2,500-3,000 500-1,000 0-14,000 0-1,000 0 100-300 0-100 0 37,000 191,100-238,800

2 Delta 85,800-101,600 3,200-6,500 1,400-3,500 31,000 2,500-3,000 500-1,000 0-14,000~z 0-1,000" 0 3,500-3,800 100-200 400-500 0 128,400-166,100

Sacramento River 21,700-28,800 3,200-3,900 600-1,300 0 0 0 0 0 0 0 0 0 0 25,500-34,000

San Joaquin River 3,500-5,000 400-500 100-300 0 0 0 0 0 0 0 0 0 37;000 41,000-42,800

Total 11t,000-135,400 6,900-10,900 2,100-5,100 31,000 2,500-3,000 500-1,000 0-14,000 0-1,000. 0 3,500-3,800 100-200 400-500 37,000 195,000-242,900

3 Delta 85,800-t01,600 3,200-6,500 1,400-3,500 3.1,000 2,500-3,000 500-1,000 0-14,000"’~ 0-1,000" 0 4,000-4,800 300-900 200-300 0 128,900-167,600

Sacramento River 21,700-28,800 3,200-3,900 600-1,300 0 0 0 0 0 0 0 0 0 0 25;500-34,000

San Joaquin River 3,500-5,000 400-500 100-300 0 0 0 0 0 0 0 0 0 37,000 41,000-42,800

Total 111,000-135,400 6,900-10,900 2,100-5,100 31,000 2,500-3,000 50,0-1,000 0-14,000z 0-1,000 .0 4,000-4,800 300-900 200-300 37,000 195,400-244,400

Notes:

Types of Farmland
¯ Prime (P) - Land with the best combination of physical and chemical features for the production of agricultural crops,
¯ State-wide importance (S) - Land with a good combination of physical and chemical features for the production of agricultural crops.
¯ Unique (U) - Land of lesser quality soils used for the production of the state’s leading agriculturel cash crops.
PPA = Preferred Program Altemative.
I Acreages of farmland of s{ata-wide importance cannot be accurately estimated at this time because mapping has not been completed in th~ San Jeaquin River Region. It is possible that farmland of state-wide importance would

be affected by the Water Quality Program in the Grasslands area of the San Joaquin River Region¯
2 Estimates assume that al~ land conversion occurs on lands currently in use for agricultural purposes.
~ Outside the Delta, estimates assume that potential storage reservoirs sites are typically foothill grasslands and do not contain significant amounts of important f~,rmland; small amounts of important farmland cou{d be affected if

reservoirs are sited in valleys containing alluvial deposffs that support important agricultural farrnland.
4 Total includes maximum acreage potentially affected by the Water Quality Program.
s Estimates assume that all Delta channel capacity is enlarged by constructing setback levees; if dredging is used to enlarge channel capacity, less land would be required.
~ PreferredPr~gramA~emativee~timaterangesfr~mwith~utapi~tdiversi~nfaci~ityt~inc~udingafaci~ity~
Z This fi,qure, based on a coniectural proiect, could increase by 1,00,0 acres if the proposed Delta Wetlands Proiect. as currently confi,qured, is approved and bull[
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Summary of Changes for Chapter 10 of the Impact Analysis

Text was added or deleted to Chapter 10 in order to clarify the status of the work or existence of
some of the panels or committees: the Bromide Panel, the Finance Work Group, the Govemance
Work Group (replacing text about the Assurances Work Group), and the Water Use Efficiency
Work .Group.
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Chapter 10 Public and Ag,~ncy Involvement

0.1 15 BROMIDE PANEL

Since analyses indicated that the Preferred Program Alternative could profoun.dly affect
bromide concentration (a potential carcenogenic) in drinking water supplies from the    The Programassembled a panel of
Delta, the Program assembled a panel of independent, nationally recognized scientificindependent,
experts to deliberate and provide relevant recommendations. Panelists werenationally recognized
collaboratively chosen by members of the Water Quality Technical Group. The panelistsscientific experts to
areas of expertise included chemistry of DBP formation, source control, health effects ofdeliberate and provide

relevant recommen-DPBs, water treatment, and drinking water regulation development. The panel met ondations about
September 8 and 9, 1998, and published its report in November 1998. The Bromidebromide.
Panel’s report is contained in full in the Water Quality Control Program Plan appendix
.to the Programmatic EIS/EIR,

10.1:16 DIVERSION EFFECTS ON.FISHERIES TEAM

The Diversion Effects on Fisheries Te~n (DEFT) was formed in February 1998 to ’
evaluate the technical issues related to diversion impacts on fisheries. DEFT membersThe Diversion Effects

on Fisherie~ Team
include stakeholders and representatives from member agencies. Since it was formed,(DEFT) was formed in
DEFT has met regularly to evaluate the likelihood of fisheries recovery under the threeFebruary 1998 to
alternatives presented in March 1998, and to develop modified alternatives that wouldevaluate the technical
recover fish species. DEFT developed a list of seven entrainment losses or other effectsissues related to

diversion impacts on
that needed to be reduced, as well .as eight programmatic actions to maximize the chancesfisheries.
of a through-Delta .conveyance meeting the Program purpose. These lists are summarized
in the December 1998 Revised Phase II Report. DEFT continues to meet regularly to
discuss the potential effects on fisheries from water project operations.

10.1.1 7 BAY-DELTA ADVISORY ,COUNCIL

The BDAC was established in May 1995 under the Federal Advisory Committee Act.
Formed to assist Program leaders, the council consists of 31 stakeholder representativesThe group of citizen

advlsors initially were
appointed by then-Governor Wilson and President Clinton, through Secretary of thecommissioned to help
Interior Babbitt. BDAC members came from diverse backgrounds and represent waterdefine problems in the
districts and utilities, environmental organizations, the California Falzn Bureau, and sportBay-Delta system,
fishing organizations from throughout the state. The group of citizen advisors initiallyassure broad public

participation, corn-
were commissioned to help define problems in the Bay-Deka system, assure broad publicment on environ-
participation, comment on environmental reports, and advise on proposed solutions,mental reports, and

advise on proposed

In October 1998, consultants conducted interviews of most BDAC members and somesolutions..
Program staff to evaluate the effectiveness of the council and its work groups. In all,
44 people were interviewed to assess the role and effectiveness of the council and its work
groups in advising the Program on key policies and Program components. The results of
the evaluatibn were presented to BDAC at its January 1999 meeting. Among the
highlights of the consultant’s report:
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¯BDAC should focus on three critical issues during 1999: (1) reaching agreement on the
staged approach to the Preferred Program Alternative, (2) resolving the complex issues
of Program governance, and (3) financing the Program.

¯BDAC should continue a regular schedule of meetings through 1999, about half of
which should be held outside Sacramento. BDAC deliberations should focus on a
narrowed set of Program policy topics. To obtain the greatest benefit from these
sessions, stakeholder and BDAC panels as well as facilitated ~break-out groups should
be used.

¯Certain BDAC work groups should be retired and others restructured to develop
alternate, task-focused public venues for input on specific Program c.omponents. Some
of these public meetings should be convened in conjunction with BDAC meetings.

¯ CALFED Policy Group members routinely should be included at BDAC meetings
to strengthen communication and interchange between the groups.

¯BDAC’s role should be clarified via avis a public input process, such as the Ecosystem
Roundtable. Participation. guidelines for BDAC members in I999 should beadopted
to supplement those adopted in November 1996.

BDAC is scheduled to meet monthly through September 1999, at which time it is ’
scheduled to meet monthly until the Final Programmatic EIS/EIR is released. BDA¢ is scheduled to

meet monthly
through September
1999, at whigh time it

10.1 18 BDAC WORK GROU~S is scheduled to meet°
monthly until the
Final Programmatic

Six subgroups to BDAC provided input into specialized areas of the Program. EachEIS/EIR is released.
subgroup held regular public meetings to study specific Program areas. As a result of the’
BDAC consultant’s findings, some of these work groups wiad2oe have be~n retired or
restructured.

Water Use Efficiency Work Group. The seven2member Water Use Efficiency Work Group ’
address~ addressed policy issues related to efficient water use and water demandThe seven,member

¯ Water Use Efficiency
management. Categories considered by the group include urban water conservation,Work Group
agricultural water conservation, water recycling, and temporary or permanent landaddresses policy

efficient water usebeen retired, and water demand

Key questions of the work gr.oup include: management.,,

¯What general approach is most appropriate to implement water use efficiency
measures--regulatory, market, or a combination?

¯ How can water use efficiency be structured to complement the other water supply
components of each alternative?
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¯What is the appropriate l~vel of effort for water use efficiency measures in each
alternative, . and how should the level be set?

¯Should water use efficiency measures be specified in alternatives, or should.a target
level of reduced demand be specified and the selection of measures lek to water users?    The prima~ focus of

the Ecosystem
The work group produced summaries of each of these issues for BDAC to promote aRestoration Work
better understanding and consideration by the full BDAC. Products developed by theGroup was to identi.q/¯ and develop optionsgroup have been critical in Phase II development of the Preferred Program Alternative.to address policy

issues related to
Ecosystem RestoraUon .Work Group. This work group’s primary focus was to identify 0:nd developing an
develop options to address policy issues related to developing an effective ecosystemeffective ecosystem
restoration strategy for the Program.. In light of the consultant’s report, the work group’srestoration strategy

’ for the Program.focus will change to:

¯Prepare for the spring 1999 Scientific Review Panel, after which the work group’s
objective Will be accomplished and the group will be retired.

¯Provide further public discussion in 1999 about Ecosystem Restoration Program’ "
policy issues through focused workshops jointly sponsored with universities or otherThe six-member
organizati6ns. Policy areas could include Ecosystem Restoration ProgramFinance WorkGroup

met regularly sincemanagement and oversight, including the public’s role; integration of the EcosystemApril 1996 to identify
Restoration Program, CMARP, Conservation Strategy, and Watershed and Leveekey financial issues
System Integrity Programs; and review of final drafts of the Strategic Plan forand problems that
Ecosystem Restoration and the Ecosystem Restoration Program, including Stage 1must be addressed for

the Program toactions, succeed.

Finance Work Group. This group "was recommended for retirement. The six-member work
group met regularly since April 1996 to identify key financial issues and problems that
must be addressed for the Program to succeed. The work group also examined a range of
alternative ways to address these issues and problems that could lead to building a
workable consensus solution. Although retired, public discussions about overall finance
issues will continue at BDAC meetings. These discussions should focus on applying the
principle of "beneficiaries pay," and of allocating Program costs or investments between
the state and federal governments and the ~=~ci o~e~s, a!! Users 9~:th~:B~y:Delta System:

The Governance Work Group. This work ’group, renamed the from ~he Assurrances
Work Group, was will be reconfigured to include a BDAC co-chair from the business
community, and to appoint additional BDAC members. Previously, the Assurances Work
Group focused on identifying the assurance needs for each Program element and the ways
in which these assurances can be provided. The objective of the Governance Workgroup
is to focus on one of the assurances issues~the governance structure (,institutional and
decsion-making arrangements) to implement the CALFED Program over ,he long-term.

The Assurances Governance Work Group will meet on an as needed basis while the
governance’proposal is being developed. The Workgroup will report to BDAC on its
recommendations and comments regarding CALEED governance.
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Work @ou~ has b~en
pa~icularly helpful in
developing the

Water Tran~em Work Group. T~s work group h~ be~n ~ent~ ~ help~g develop the concept of a water
Program’s water tr~s~er {r~ework, inclu~ng ident~ing issues ~d constr~nts, ~dtransfer information
developing potenti~ solution options. The work group has been p~icul~ly helpNl inclearinghouse.

developing the concept o~ a water tr~s~er ~ormation cle~inghouse.

In e~ly 1999; this work group was retired, ~d a more {ocused group wi~ be convened
~ i~ place. TNs new group wN be Comprised o~ agency representatives, water users, md
environment~ co~uniW representatives. The group wi~ address qu~ti~g ~d
defining carriage water, rese~oir refi~ criteria, t~r&pa~y impacts, ~d the role o{ the
public in overseeing a transfers clearinghouse..

~t~ ~una~le. The Ecosystem Roun&able is a st~eholder {omm established as a
Nembers of thesubgroup o{ BDAC. Members o{ this group represent a cross section o~ stakeholders~cos~em Round-

interested in and ~ected by habitat restoration activities in the Bay-Delta system. ~taNe re~resent a
cross se~ion of

Meet~g on a queerly or ~-needed b~is, the Eco~gem Ro~dtable h~ provided ~vice~akeholders
and recommendations to BDAC ~d the Progr~ on �oor~nating existing ~dintere~ed in and

affe~ed b7 haN~t~ticipated state ~d ~eder~ habitat restoration programs, re,oration a~Mt~es
~n the Bag-~elta
~em.

10.1.19 GROUNDWATER OUTREACH PROGRAM "

Appropriate =d effective groundwater m~agement w~l be essentiM to the mccess o~ theThe Program initiated
Program. As pa~ of the Storage ~d Convey~ce elements, the Progr~ is lookMg toa groundwater
{acilitate ad~tionN conjunctive use ~d gro~dwater b~g oppo=unities; this couldoutreach component
be one way to help m~e the over~ Water mpply ~d protect gro~dwater resources,to help identiN and
The Progr~ Mitiated a gr0~dwater outreach component to help identi~ ~d addressaddress ~akeholder

concerns about
~eholder concerns about gro~dwater use ~d m~agement, with. speciM emphasis ongroundwater use and
conjunctive use projects, management, with

special emphasis on
The Progr~ contacted. ~d met with dozens o{ in~viduMs--inclu~ng private citizens,conjun~ive use

water m~agers, water ~strict bo~d members, ~d elected offici~s--to learn about localprNe~.

CALFED Draft Programmatic EIS/EIR ¯ June 1999 10-11
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1.0 IMPLEMENTATION PLAN OVERVIEW

1.1 Introduction

Phase 11 of the CALFED Bay-Delta Program will culminate with the Federal Record of Decision
(ROD) and the State Certification of the Final Programmatic Environmental Impact
Statement/Environmental Impact Report (EIS/EIR) (expected to be completed in mid-2000). At
that time, Phase 1TI of the CALFED Bay-Delta Program Vcill begin implementation of the
Preferred Program Alternative. Phase III is expected to extend thirty years or more. This
Implementation Plan satisfies the requirement for the Final Progra~maatic EIS/EIR to. include a
schedule for funding and implementing all elements of the long-term CALFED Program
(California Water Code section 78684.2).

CALFED’s strategic approach for implementation includes staged implementation and staged
de~ision making. The selection of a Preferred Program Altenaative provides the broad resource
framework and strategy for implementing a comprehensive Bay-Delta program. The
programmatic decision sets i’n motion the implementation of some actions, as well as additional
planning and investigation to refine other actions. Throughout the implementation period,
monitoring will provide information about conditions in the Bay-Delta and results of our actions.

CALFED has decided to implement the Program through stages. The Preferred Program
Alternative is composed of hundreds of individual actions that will be implemented and refined
over time. The challenge in implementing the Program in stages is to allow actions that are ready
to be taken immediately to go forward, while assuring that everyone has a stake in the successful
completion of each stage. Linkages and assurance mechanisms will facilitate successful
implementation. P.roject-level environmental documentation will be tiered off of the final
Programmatic EIR/EIS. A full range of alternatives will be analyzed in the project
environmental, documentation. Impact evaluations. Of water supply availability, water quality,
stages, circulation, sedimentation, fishery, impacts, navigation, recreation, export water supplies
will all be evaluated and made available for public review, The final decision on the project
elements will be based on this full Suite Of analyses and public input,

Potential linkage and assurance mechanisms include contracts, legislation (including bond
measures, authorizing and appropriations legislation, and other actions), interagency agreements~
agency directives, and stakeholder driven decision processes such as the Ecosystem Roundtable
project selection process. The various potential mechanisms will not all be in place at the
beginning of Stage Phase KI. It is anticipated that they will be negotiated and implemented based
on ongoing coordination among CALFED agencies, stakeholders, the State Legislature, and
Congress.

Another important part of CALFED’s implementation strategy is adaptive management.. There is
a need to constantly monitor the Bay-Delta system and adapt the actions that are taken to restore

CALFED Bay-Delta Program 1 Stage 1 Actions
Draft Final Implementation Plan February 2000
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Action # 86: Str ~eamline the Water Transfer Approval Process

1. General Description of the Action:

CALFED will work with the SWRCB, DWR, and USBR to refine and clarify the review and
approval processes required for proposed water transfers. The intent is to identify agency policy
issues that are problematic for some water transfer interests and to allow CALFED to focus
attention on these areas for resolution. One desired outcome of the effort to streamline review
and approval processes is publication of a unified set of rules, guidelines and procedures used by
the agencies. As of July 1999, the SWRCB issued A Guide to Water Transfers in draft form. This
document includes a description of the procedures to be followed and detailed information
regarding the jurisdictional requirements for approving a specific transfer proposal (i.e., who has
the authority to approve, disapprove or condition a proposed transfer). The current draft of this
guidebook can be retrieved from the SWRCB web-site at http://www.waterrights.ca.gov.
Eventually, these would be published in more refined detail through an online information
1 i gh e .... "- ..... ,--~,-,-,---, ...... -" .......... ...... -’---’ ...... --’-,-’

.,..... ,,_._ T._,, .........__ ,-,, ......__, ...... g.,o.,~.~ ,,,,~,,,,,.,L,~,,,,..,~o~,,~,,,,.~,~. The web-site would uide transfer proponents through a
series of questions to help them understand the required approval procedures, the guidelines used
by approving .agencies, and would provide other information (i.e., broadly accepted impact
analysis tools, useful data, etc.).

2. Cost Estimate:

Agency staff will be the primary developers of the initial application information on the web-site
and development of subsequent iterations. CALFED staff will facilitate and coordinate agency
activities. During FY 2000, an effort to develop a web-based navigational tool is anticipated to be
contracted to consultants. This would be a one-time fee of about $350,000. Otherwise, costs are
assumed based on part-time participation by a few agency staffers.

FY 2000 = $450,000 ($400,000 federal, $50,000 state, incl. contract for web site)
FY 2001 = $100,000 ($50,000 federal, $50,000 state).

3. Program Administration and Governance:

Since the state and federal agencies named above have the authority to review and approve many
proposed water .transfers, they will administer this action. CALFED staff will .continue to
facilitate activities between the agencies. No governance is needed.

4. Program. Coordination:

No coordinati6n with other CALFED programs is needed.
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Action # 88:,,, Expedite the SWRCB Approval Process for Some Water Transfers

1. General Description of the Action:

Certain types of water transfer proposals can already be expedited through the State Water
Resources Control Board approval process. These are described in the draft "Guide to Water
Transfers’" circulated by the State Board staff in July 1999 (see Action #86). Additionally, SB
970, effective January 1, 2000, makes some changes in the State Board’s approval process for
certain types of transfers. For example, water code sections 1726 and 1727 have been repealed
and replaced with a new section 1726 which shortens the amount of.time allowed to the Board
for evaluation of temporai’y transfers submitted under water code section.

During Stage 1 of Program implementation, additional mechanisms for expedited approvals of
certain types of transfers will be discussed and evaluated by the CALFED agencies, including the
State Board, in consultation with stakeholders. For example, in-basin transfers, transfers that
have been previously approved and implemented without adverse impacts, instream flow
transfers, and transfers within the.CVP or SWP export service areas are the types of transfers
which might be suitable for further modification and streamlining in the approval process.-It-is

the Water Transfer Program is also designed to ensure protection for third-party interests, this
action will not jeopardize necessary review and comment periods when and where they are
appropriate. In addition, expedited process mechanisms will only be applicable to short-term
transfers.

2. Cost Estimate:

This activity will require staff time from the SWRCB, DWR and USBR. Costs are based on
nominal part-time effort of staff with authority to develop recommendations and CALFED staff
support and facilitation. Ultimately, any costs are absorbed into the agency’s operating budget.

FY 2000/01 = $40,000 ($20,000 federal, $20,000 state) .

3. Program Administration.and Governance:

This action would be ~dministered jointly by USBR, DWR, and SWRCB with continued
coordination efforts.by CALFED staff over the next few years.

4. Program Coordination:

H--0011 78
H-001178



Conveyance Improvements and Water Quality                               IP-2.8-3
CO .MMENT: One reviewer supported evaluation of conveyance improvements which may be
necessary to meet drinking water quality..and fish recovery_ goals. The reviewer noted that a
reduction in source water salinity improves the utility of a water supply for recycling and that
evaluations of conveyance alternatives should be conducted through the Delta Drinking..Water
Council, �oincid.ent with federal decisions on future drinking water standards.

CALFED agrees with the reviewer’s observations. The proposed approach tO future decision
making is reasonable, but will be subject to change as future events unfold.
Response to 1226.48

Coordinated Project Operations                                           IP-2.8-4
COMMENT: A reviewer recommended that CALFED insist on coordinated management of
Federal and State water systems in order to improve and optimize the efficiency of..the existing
infrastructure.

CALFED agrees with this recommendation, as reflected.in the impact analysis operational
assumptions and in the proposed Stage 1 actions for conveyance. Potential actions include
implementation of Joint Point of Diversion, physical interties between the two systems at the
intakes and between the aqueducts, consolidation of screened intakes, and better operational
coordination. Such coordination needs to consider and respect existing water rights protections
for all water users who might be affected by better coordination of export operations.
Response to 1272.9

Old River Barrier Location                                               IP-2.8-5
COMMENT: Orle reviewer noted that the Old River tidal barrier is west of Paradise Cut, close
to the CVP diversion point.

(ER) This is correct, and the ERP ~ was corrected.
Response to 1350.40

Recirculation IP-2.8-6
Comment: Consider using r. ecirculated water through the Delta.Mendota Canal rather than
water from the tributaries to provide spring puIse flows into the South Delta.

Response; CALFED Stage .1 actions provide for an evaluation of flow recirculation into the San
Joaquin River using water from the Delta Mendota Canal (see South Delta Improvements under
.Section 4.1 of..tlie Phase II Report). While it..is possible for. this.recirculation to contribute to
environmental pulse...flows, it is .unlikely that the recirculation could provide all the flows needed.
To.achieve the intended ecosystem benefit, pulse flows require a large volume of water over a
relatively short, duration. The rate of flows required are larger than the capacity of the Delta
Mendota Canal. Due to the programmatic nature of the CALFED Program, no specific decisions.
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have been made on the best way to provide the flows. However, it is likely that the flows will
come from willing sellers or water developed by the CALFED Pro_m’ammatic F.iS/EIR. The
pulse flows should have no negative effect on water rights or Delta statues. The Programmatic
EIS/EIR discusses impacts on third parties and implementation strategies for implernentation of
the Program.
Response to 1070.7

2.9 Assurances and Institutional Arrangements

Regulatory Certainty                                                       IP-2.9-1
COMMENT: Some .reviewers commented that regulatory_ certainty regarding Bay-Delta water
supply is necessary, so that users, can meet constituents needs or prior to implementation of
additional diversions.

(MS) As noted in Section 2.9 of the Implementation Plan, CALFED proposes implementation of
v,,,~,,,-’-- o,,.~ MSCS and notes the need for a final SWRCB decision on

water rights allocations for the Water Quality Control Plan. These are the key elements for.
achieving a higher degree of regulatory certainty than current circumstances allow. In addition,
one of the key goals of the ERP is to restore listed and sensitive aquatic species in order to reduce
the conflict between those species heeds and the needs of Delta water users. It should be noted
that the SWRCB reserves the right to periodically reassess water rights allocations for the Delta,
and thus no permanent, absolute regulatory certainty can be guaranteed.
Response to 1221.8, 1348.3

8"1"1.1:13"1"25.1

2.10 Finance
2.11 Monitoring, Data Assessment, Research, and Adaptive Management

3.0 Near Term (Stage la) Actions

Assurance of Implementation Benefits IP-3.0-1
COMMENT: Some reviewers indicated that CALFED must include approval and early
implementation of Stage 1 actions in the South Delta. Whereas, other reviewers were concerned
that the Pro_re’aromatic EIR/EIS lacked any firm commitments and that it did not.provide
assurances to continuously improve Delta water quality, and other Program elements.

(ER) CALFED agrees that the various Stage I actions in the South Delta represent key actions
which can provide immediate regional and statewide benefits in terms of water supply reliability,
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Seismic loading threatens Delta levees. Some CALFED stakeholders are concerned that earthquakes may
pose a catastrophic threat to Delta levees, that seismic forces could cause multiple levee failures in a short
time, and that such a catastrophe could overwhelm the current emergency response system.

CALFED agrees that earthquakes pose a potential threat. In addition, Delta levees are at risk from floods,
seepage, subsidence, and other threats. To address this concern, CALFED has begun a risk assessment to
quantify these risks and develop a risk management strategy.

Over the past year, the Seismic Risk Assessment Subteam quantified the seismic risk to Delta levees. ~
_,~ ’_ . _ ¯ ,~ ._ ~ ._L_ ~ ~ ~_" _~_ _’~ L. .... ’.~,. ~. _.L. ~-. .... ’ ~" ".:L~_..~ ~’ 2 ~. ~’ ~ .~ _.: n~,~,_ ";_ _~ .’_ ._ ~ . ,, L~ ~_ ._

i~rtcii~ial daii~ag~,." CALFED is continuing its risk assessment of floods, seepage, subsidence, and other
threats.

Several risk management options have been developed for inclusion in the CALFED Preferred Program
Alternative. The available risk management options include, but are not limited to:

¯ Improving emergency response capabilities,

¯ Reducing the fragility of the levees,

¯ Improving through-Delta conveyance,

¯ Constructing an isolated facility,

¯ Developing storage south of the Delta,

¯ Releasing more water stored north of the Delta,

¯ Restoring tidal wetlands,

¯ Controlling and reversing island subsidence,

¯ Curtailing Delta diversions, and

¯ Continuing to monitor and analyze total risk.

The final Risk Management Plan may include a combination of these options.
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2.4 DELTA LEVEE EMERGENCY MANAGEMENT
AND RESPONSE PLAN

The goal of the Delta Levee Emergency Management and Response Plan (EmergencyThe goal of the Delta
Management Plan) element is to enhance existing emergency management response capabilitiesLevee Emergency
in order to protect critical Delta resources and limit an_v in~errupti0n ofse~ie~slar~d,.,sui~li~g!~0Management and
six months or ~es~ in the event of a disaster. More focused analysis and documentation ofResponse Plan ele-
specific targets and actions will occur in subsequent efforts, ment is to enhance

existing emergency
management
response capabilities

2.4.1 INTRODUCTION in order to protect
critical Delta
resources in the event

The existing emergency response capabilities need to be continuously refined,’ and funding needsof a disaster.
to be increased. The Emergency Management Plan will build on.existing state, federal, and local
agency emergency management. It will propose specific actions that will improve response
flexibility to ensure that appropriate resources are available and properly deployed, and provide for effective
disaster recovery measures.

Table 7 lists implementation objectives, targets, and actions associated with the Emergency Management and
I~esponse Plan element.

2.4.2 ’ BACKGROUND

The most recognizable threat to Delta islands and resources is inundation due to winter flood
The most recogniz-events. Other potentii~l disasters that threaten these same resources include seismic events andable threat to Delta

levee failure during low-flow periods, islands and resources
is inundation due to.

Current emergency response procedures could be streamlined to reduce delays in mobilizingwinter flood events.
resources. A quick response can prevent costly levee failures. In additi.on, the tendency to focus
emergency response measures on those sites facing imminent failure can result in neglecting
actions that could prevent threatened sites from escalating into emergencies.

2.4.3. CURRENT PROGRAM

The Governor’s Office of Emergency Services (OES) coordinates state agency responses. When an incident
appears to potentially exceed the resources of the local responsible agency, emergency personnel conduct
on:site evaluations to determine what, if any, additional emergency support is warranted. Cities and counties

¯ ~,          can proclaim local disaster events and, in general, local or maintaining agencies are first in line for
responsibility to address disaster events. Although eertain..agencies may have resources to provide initial
emergency action, typically they cannot provide a sustained effort during a large disaster event. Most local
agencies do not have the resources to address major disaster events, and existing agreements may provide
a means for sharing additional resources from surrounding areas. The federal government provides financial
assistance through FEMA under a presidential declaration of disaster; however, other federal agencies such
as the Corps may provide assistance or resources under existing authorities.
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Table 7. Implementation Objectives, Targets, and Actions Associated with the
Delta Levee Emergency Management and Response Plan

Implementation Target Action
Objective

Enhance emergency Develop the capability toImplement a comprehensive reconstruction, repair, and
response capabilities andefficiently respond to maintenance program for Delta levees
resource allocation multiple concurrent levee

breaks within the Delta Review, clarify, and refine command and control
protocol; develop an Integrated Response Plan in

Limit inte~’fi~fl’:0f~ conformance with SEMS/ICS
~¢rvicgS to Six months..or
~ ’ Define agency responsibilities to ensure environmental

compliance

Purchase materials in advance and place in strategic
locations

Execute pre-negotiated contracts with contractors for
forces and equipment to respond with short notice

Clarify program eligibility, inspection, documentation,
dispute resolution, auditing, and reimbursement
procedures

Develop a stable fundingProvide funding for a well- Prepare cost estimates
source for emergency defined Disaster Assistance
response Program Identify beneficiaries to provide equitable distribution

of costs

Develop funding sources

Notes:

ICS = Incident Command System.
SEMS= Standardized Emergency Management System.

The existing emergency management structure is designed to coordinate activities of
multiple state, federal, and local agencies with varying responsibilities to provide emergency
assistance in the event of a disaster. The Standardized Emergency Management System
(SEMS) provides a framework for coordinating state and local government emergency
response in California, using the Incident Command System (ICS) and mutual aid
agreements. SEMS facilitates setting priorities, cooperation among agencies, and the
efficient flow of resources and information.

2.4.4 PROPOSED PROGRAM

CALFED plans to build on the existing emergency response system. CALFED’s Emergency
CALFED plans to build

Response Subteam determined that an effective Delta levee emergency response programon the existing emer-
should be concentrated in seven areas: genc~ response sys-

tem.
¯ Funding;

¯ Response by state and federal agencies;
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Research and demonstration projects are being conducted to quantify the effects of
subsidence and determine how to reduce its threat to Delta levees.

In the late 1980s, D WR’s Division of Engineering embarked on a long-term seismic stability
evaluation of Delta levees. Strong-motion aceelerometers were installed at.several sites in
the Delta. Field and laboratory testing is being done to better determine the static and
dynamic properties of organic soils and to better determine their liquefaction potential. The
potential activity of the Coast Ranges/Sierra Nevada Boundary Zone is being evaluated. In
1992, DWR published a report titled, "Seismic Stability Evaluation of the Sacramento-San
Joaquin Delta Levees, Volume I." DWR’s seismic investigation is being continued. DWR
continues to collect data from their seismic monitoring instruments, and continues field and
laboratory testing. These data will be published in future reports.

In i998, a Seismic Vulnerability Subteam performed a seismic risk assessment of Delta
levees. The sub-team was comprised of a group of experts in the fields of seismology and
geotechnical engineering~ The assessment identifies the risk to Delta resources during n
catastrophic seismic events and comments on the general feasibility of various actions to

Vuberability Subteam’s ~ report, "Seismic Vulnerability of the Sacramento-
San Joaquin Delta Levees," is included in Appendix G of this document.

2.5.3 PROPOSED RISK ASSESSMENT

CALFED staff will work with stakeholders, the public, and state and federal agencies to
develop and implement a Delta Levee Risk Assessment and Risk Management Strategy to
,b,~ ~mpleted....dufing stage. Ias listed in’.~he CALFED implem~nt~iti0n plan. CALFED will
incorporate the findings from the Seismic Vulnerability Subteam’s assessment into anCALFED ~aff will
overall risk assessment. Once the risk to Delta levees is quantified and the consequenceswork with stake-

holders, the public,
6valuated, CALFED will develop and implement an appropriate risk management strategy,and state and federal

agencies to develop
Several risk management options have been developed for inclusion in the CALFEDand implement a
Preferred Program Alternative. The available risk management options include, but are notDelta Levee Risk

Assessment and Risklimited to: Management
¯ Improving emergency response capabilities, Strategy.

¯ Reducing the fragility of the levees,
¯ Improving through-Delta conveyance,
¯ Constructing an isolated facility,
¯ Developing storage soiath of the Delta,
¯ Releasing more water stored north of the Delta,
¯ Restoring tidal wetlands,
. Controlling and reversing island subside.nee,
¯ Curtailing Delta.diversions, and
¯ Continuing to monitor and analyze total risk.

The final Risk Management Plan will include a combination of these options and others
identified as a result of the risk assessment.

Table 8 lists implementation objectives, target_s, arid actions associated with the Delta Levee
Risk Assessment and Risk Management Strategy Element.
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i 11. Stakeholder/Science
, Review

Implementation of the Levee Program will require regular input from stakeholders, the
technical community, and the public. A Levee Program Coordination Group would beImplementation of the

Levee Program will
formed at.the bering of Stage !mplementation to coordinate technical and non-technicalrequire regular input
issues with between the CALFED Advisory Council and the CALFED Policy Group. Thefrom stakeholders,
Group would also will coordinate levee actions with all other CALFED actions. Thethe technical corn-
composition of the Gr.oup is illustrated in Table 14. munity, and the

public.

Table 14. Composition and Roles of the Levee Program Coordination Group

CALFED
Staff/Agency/Stakeholder Role

Staff
Levee Program Chair meetings, coordinate: funding, permits, policy, project priorities,

conflict resolution, and project performance; report to Policy Group

Ecosystem Restoration Program Coordinate Ecosystem Restoration Program actions with levee and
conveyance actions

Conveyance Coordinate conveyance actions with Levee and Ecosystem Restoration
¯ Program actions

Comprehensive Monitoring, Coordinate CMARP levee actions with other CMARP actions
Assessment, and Research Program
(c~v~a~)

Agency
California Department of Fish andCoordinate DFG permits and levee maintenance agreements
Game (DFG)

U.S. Fish and Wildlife Service Coordinate USFWS permits and levee maintenance agreements
COSFWS)
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13. Suisun Marsh Levee System

CALFED has added the Suisun Marsh levee system to the Levee Program,~== ,~,=:= ~,~,~,,,,,,=--~~-= =i ~,,,~,-s~:=±~=~ ~::~ to
achieve ~ ecosystem quality, water supply reliability, and water quality objectives. Efforts to clarifylinkages of these’ actions to the CALFED obje~tiyes are ongoing ~d will be completed during early

S.tage I as listed in. the CALFED implementation planl

Ensuring the inte.grity of the exterior levees in the Suisun Marsh is critical to sustaining seasonal wetland
values provided by the marsh’s managed wetlands. Improved levees would ensure that conversion to tidal
wetlands will not be due to levee, failure but instead will be planned with consideration of landowner
support Ecosystem Restoration Program targets, regional wetland goals, endangered species
recovery plans, and Delta water quality objectives ........

Continued manage-
ment of the Suisun
Marsh for waterfowl13.1 INTRODUCTION a.d recreational activ-ities is threatened by
periodic flooding and

The Suisun Marsh crnsists of approximately 57,000 acres ofmarshland and 27,0Q0 acres of the problem of main-
bays and waterways. Waterways include a network of tidal sloughs, principally tributaries oftaining a proper salt
Suisun and Montezuma Sloughs, together with many drainage sloughs. Major streamsbalance.

carrying nmoff from surrounding hills and flrodplains include Green Valley, Suisun,
Ledgewood, Laurel; McCoy, Union, and Denverton Creeks.

The Suisun Marsh is one of the few major marshes remaining in California and furnishes habitat for a
variety ofplants and animals. The Suisun Marsh serves as a principal waterfowl wintering area and also
is highly valued for fishing and recreation. Despite reclamation improvements in the late 1800s and early
i900s, agricultural development in the Suisun Marsh has been largely unsuccessful due to poor drainage
and Salt accumulation inthe soil. Limited cattle production and dry farming of grain crops occurs today
where suitable soils exist. For the most part, however, the marshlands have been converted to private
duck clubs and state wildlife management areas. Continued management of the Suisun Marsh for
waterfowl and recreational activities is threatened by periodic flooding and the problem of maintaining a
proper salt balance.

The Suisun Marsh is an area of regional and national importance, providing a broad array of benefits that
include recreation use and fish and wildlife habitat. The Suisun Marsh’s approximately 229 miles of
exterior levees are an integral part of its landscape and are key to preserving the Suisun Marsh’s physical
characteristics and processes.

The focus of the Suisun Marsh component of the Levee Program is to provide long-term protection
for multiple Suisun Marsh resources by maintaining and improving the integrity of the Suisun
Marsh levee system.~ The Suisun Marsh component of the Levee Program focuses on the legally
defined Suisun Marsh.
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DELTA LEVEE EMERGENCY MANAGEMENT
AND RESPONSE PLAN

September 23, 1999

INTRODUCTION

Important local, statewide and national resources depend upon maintenance of an effective
levee system in the Sacramento-San Joaquin Delta (Delta). A strong, on-going preventive
levee repair, reconstruction, and maintenance program will reduce levee vulnerability,
reduce (or in some cases, prevent).future emergencies and ensure the availability of the
heavy-marine construction equipment needed for effective emergency response.
Notwithstanding increased efforts to upgrade and maintain Delta levees, the threats to levee
system integrity cannot be totally eliminated. Thus an emergency management and response
plan is required to protect Delta resources.

SCOPE

This report is intended to outline a major component of the CALFED Levee Program’s
Long-Term Levee Protection Plan and thereby supplement and suggest needed
improvements in state and federal emergency response plans, while remaining consistent
with their basic mandates and overall structure. It is focused on levee integrity. There are
other types of emergency conditions, such as hazardous material spills, which could occur in
Delta waterways and which, while not threatening levee integrity, could endanger water
quality to the detriment of public water supplies and biological programs.in which CALFED
will have made substantial public investments. While such potential emergencies are
recognized, they are presently excluded from the scope of this document. Similarly, the
more widely recognized emergency re.sponse activities such as rescue, emergency medical
services and evacuation are not addressed here.

BACKGROUND

The Delta is an area of farmland, waterways and communities. It includes approximately
740,000 acres and is roughly located between the cities of Sacramento, Stockton, Tracy and
Antioch. There are about 700 miles of interlaced channels, rivers and sloughs, that convey
flood waters from the entire Central Valley to the ocean. Over 60 islands and tracts are
protected by a network of approximately 1,100 miles of Local Flood Control Non-project
Levees and Federal Flood Control Project Levees as shown in the California Department of
Water Resources (DWR) Delta Atlas on pages 38 and 40. The Delta provides habitat for
fish and wildlife, accommodates shipping, protects population centers and infrastructure
including, railroads, highways, and pipelines, provides for agriculture and a vast array of
recreational activities, and conveys water to over 20 million Californians.

Most of the land in the central and western Delta is below sea level and rapid response to
levee threats is unusually critical. A levee failure can endanger public safety, inundate
thousands of acres of farmland and habitat, degrade in-Delta and export water quality, and
disrupt the operations of the major State and Federal water delivery systems. Of course,
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multiple levee failures would substantially increase the scale of the emergency and the
challenge of prompt response.

Delta levee integrity can be threatened several ways. Levee failure can occur from
instability, overtopping and seepage. High water stages in the Delta can occur due to floods,
unusually high tides, and atmospheric conditions involving high wind and low pressure.
Levee performance during a seismic event is also a concern. Since original reclamation,
each of the Delta islands or tracts has flooded at least once. With improved funding for
preventive actions since 1986, disaster assistance spending has been reduced substantially.

FUTURE CONDITIONS

Implementation of CALFED’s Levee System Integrity Program will not eliminate all threats
to the levee system. Threatening circumstances, emergencies, and flooding should be
anticipated. Embankments can be more vulnerable to failure during, or immediately after,
construction. Thus, levee upgrades involving major earthwork may temporarily reduce
levee stability. Commonly, combinations of high tributary flows, strong’winds, high tides
and low barometric p~essure generate flood stage conditions in the Delta. Continued
development and construction of upstream flood control features may increase flood water
stages in the Delta. Rise in sea level, channel dredging, and subsidence near the levees may
increase seepage through levees and their foundations and reduce levee integrity.
Conversion of land near levees to habitat and other land use practices may increase problems
related to burrowing animals, may reduce the probability that levee inspection will detect
levee defects before the problem becomes a threat, and may hinder emergency flood fight
efforts. Lastly, the seismic threat to Delta levees remains a major concern.

GOALS

The goal of the Delta Levee Emergency Management and Response Plan is to enhance
existing emergency response programs and capabilities in order to protect the Public or
restore critical Delta resources in the event of a levee emergency. A levee emergency is a
condition of extreme peril to the safety of persons or property as a result of a threat of levee
failure and island inundation. There are three critical components to emergency response.

1.    Preparation The ability to respond effectively to a threat, emergency or actual
levee failure depends heavily on advanced preparation. All agencies and people involved
need to understand their respective roles and responsibilities. There must be emergency
planning at all levels of responsibility, clear understanding, scripted procedures for the
recognit!on and declaration of emergency conditions, and an established and rehearsed
command and control system. Local, county, State, and federal responses must be better
coordinated to enhance decision-making, communication and action protocols. Regulatory
and environmental compliance must be incorporated into all response planning. Critical
response, resources must be immediately available at all levels. Resources include funding,
equipment, materiel stockpiles, and appropriately trained personnel.

2.     Quick and Effective EmergencyResponse Time is of the essence in response
to any incident or threatening circumstance. An imminent threat of levee failure or a failure

2
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requires immediate action that can only be the result of a thoroughly prepared and rehearsed
emergency response plan with an identified funding base that ensures immediate,
simultaneous, and integrated response by all levels of government. If failure can be
prevented or addressed quickly, total losses and expenditures can be dramatically reduced
and lives saved.

3.     Completion of Post-Emergency Repairs In the event of an emergency,
including breach closures, a smooth and quick transition to post emergency recovery work is
needed to complete repairs and prepare for continued or new threats. Oftentimes one
incident quickly follows another. It is important to facilitate resumption of normal
economic activities, restore environmental resources damaged by the incident, prepare for
subsequent emergency response, and expedite post-emergency repair efforts.

ANALYSIS OF THE CURRENT EMERGENCY RESPONSE ~PROGRAM

Significant improvements have been made to the existing emergency response system over
the past several years. However, continuous improvements in the system must be made to
reduce the risk to resources protected by Delta levees. Improving our emergency response
capability is a very cost-effective method of reducing risk and preventing the huge losses,
economic disruption, and human suffering resulting from levee failures.

Fluctuations in funding and the environmental regulations applicable to ongoing levee
reconstruction, maintenance and repair work have impacted the capability of local, state and
federal agencies to respond to imminent threats of levee failure in several ways.

The "work windows" established under biological opinions on endangered species (Chinook
Salmon, Delta Smelt: and Swainsons Hawk) are especially important. These windows, ¯
combined with other environmental permitting practices, have severely constrained
opportunities to perform the work in the Delta waterways, which is essential to proper levee
reconstruction, repair and maintenance.

Without sufficient work opportunities, the specialized levee building equipment (especially
side draft, dredges, barge cranes and rock barges) and personnel experienced in operating
conditions in the Delta have almost disappeared. These types of equipment and experienced
operators are necessary during le,~ee emergencies in those locations and under conditions
where work often cannot be performed from the land.

Levee funding resources have been severely impacted by inconsistent and inadequate
program funding. Local fmancial resources have been impacted by bank audit procedures
which have reduced the availability of credit to local reclamation districts and by lengthy
delays in reimbursement from state and federal disaster assistance programs because of
often-unclear inspection, documentation, and audit procedures.

Some levee maintaining agencies do not generate the revenuesneeded to provide adequate
maintenance and emergency response. The role of counties and cities in directly supporting
floodfight operations by levee maintaining agencies has not been clearly defined in the past

3
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although these organizations can obviously provide rapid and important logistical support to
these types of activities.

In some instances, direct State and federal emergency floodfight assistance has been delayed
by the required showing that local resources have been exhausted and the lack of an
operational plan providing the basis for an immediate, integrated, simultaneous response by
all levels of government.

Although historically there has been confusion over the procedures for declaration of a state
of emergency and the respective roles of the various local, State and federal interests, these
areas have shown considerable improvement as a result of experience gained in the 1997 and
1998 flood emergencies. Three documents were completed in compliance with the Flood
Emergency Action Team (FEAT) recommendations and have enhanced emergency
operations: 1) Guidelines for Coordinating Flood Emergency Operations, 2) Flood
Preparedness Guide for Levee Maintaining Agencies, and 3) Protocol for Closure of Delta
Waterways. These guidelines have clarified the responsibilities of local agencies that
maintain levees and flood control structures.

By law, State agencies must use the Standardized Emergency Management System (SEMS)
when responding to emergencies involving multiple jurisdictions or multiple agencies. The
basic framework of SEMS and the Incident Command System (ICS) incorporates multi-
agency or inter-agency coordination, the State’s master mutual aid agreement and mutual aid
program, the operational area concept, and the Operational Area Satellite Information
System (OASIS). SEMS has also enhanced the emergency response’capability of local and
State .agencies.

The California Department of Water Resources approved Water Resources Engineering
Memorandum No. 63 on January 29, 1999, which establishes the Department’s policy and
procedures for responding to emergency levee-endangering incidents in the Sacramento-San
Joaquin Delta. Similar advance work is necessary relati;ce to potential earthquake
emergencies and in the regulatory arena to pre-define environmental regulations applicable
to levee emergencies and recovery activities.

Although California Water Code Section 128 gives authority to the Department of Water
Resources to flood fight during emerged/ties, it does not provide funds to support flood
fighting. Consequently, the DWR response has generally beenlimited to technical
assistance and coordination of work with the California Conservation Corps, and California
Department of Forestry and Fire Protection for crews for placement of sandbags, plastic and
other hand-labor-related work. On the other hand, the AB360 Program (Section 12994 of
the California Water Code) has been a vehicle for providing funds for emergency response
within the context of an emergency plan. These limited funds have historically been
primarily used to reimburse local agency expenditures, to establish stockpiles of resources
for use by levee maintaining agencies and to provide technical advice.

PROPOSED PROGRAM,

.4
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CALFED’s contribution to an effective Delta levee emergency response program should be
concentrated in seven areas:

1.    Funding for Ongoing Repair, Reconstruction and Maintenance Ttie
vulnerability of the levee system can be reduced by implementing an integrated and
comprehensive reconstruction, repair and maintenance program for Delta levees and
channels, as described and recommended under the Levee System Integrity Program~ This
can only be accomplished by supplementing local funding capability through State and
federal cost-sharing at adequate and consistent levels, and by opening up existing "work
windows" and environmental permitting so that a viable Delta levee building industry can be
reestablished. From a levee emergency response viewpoint, the significant (even crucial)
incidental benefit of a well-funded, on-going Delta levee program is to establish a
continuous local presence of specialized equipment. Marine-based equipment required to
perform levee rehabilitation on some central and western Delta islands will likely be more
accessible during emergencies if there is sufficient ongoing work to maintain local
operations.

2.    Emergency Response (and Associated Funding) by State and Federal
Agencies In accordance with the "Guidelines for Coordinating Flood Emergency
Operations," if a flood fight exceeds the capability of the local levee-maintaining agency or
if communities are threatened, the responsible city or county will assist with the flood fight
with support from all other SEMS levels. Under SEMS, requests for flood fight assistance
from the local LMA’s are made to the county Operational .Area’ s Emergency Operations
Center, and, if necessary, are escalated to State OES’ Regional Emergency Operations
Center in Sacramento. The REOC will coordinate information and resources among OA’ s
and provide a liaison to federal agencies.

Lack of specific funding sources and obstacles within federal public assistance
reimbursement rules have hindered direct involvement in flood fight activities by counties,
cities, and State agencies. Creation of funding to support a delta levee emergency response
plan would eliminate past hesitation and inefficiencies.

a. Federal Assistance The U. S. Army Corps of Engineers has primary federal
authority for assisting states with flood fight efforts that meet the criteria established by
Public Law 84-99. Under a Memorandum of Understanding with the Corps, DWR serves as
the facilitator for all PL 84-99 flood-fighting efforts. DWR coordinates with the local
agency, initiates the PL 84-99 request process, and assists the Corps in determining the
applicability of PL 84-99.

Prior to making requests to the Corps, DWR reviews requests and information from the OA
on the capability of the local agency. DWR ensures that local and State resources require
supplementation and that an emergency situation exists. Once these determinations are
made, DWR requests Corps assistance. DWR can also provide technical advice and
assistance to local agencies concerning flood fighting and emergency flood control
measures.                                            ’
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Every effort is made to expedite the Corps-DWR coordination on PL 84-99 requests
consistent with the urgency of the situation. There have been some instances where the
response was delayed, with a strong perception by local LMA’s that the PL 84-99 decision
process is hindered by a need to demonstrate that local and State resources "have been
exhausted."

When the Corps does respond under the PL 84-99 emergency flood fight provisions, its
efforts are 100 percent federally funded. Under the rehabilitation phase of PL 84-99, the
Corps of Engineers repairs the flood-related damage to "federal project levees" and eligible
non-project levees. The only non-federal costs are for lands, easements and rights-of-way,
and local obligations to hold the government harmless and to operate and maintain the
project, and to provide borrow material for repairs.

The role of the Corps should be clarified and confirmed through their participation in the
preparation of and commitments to a delta levee emergency response plan so as to eliminate
delay in response and avoid any dispute as to whether or not the local and State response is
sufficient. This emergency response plan needs to address levee emergencies other than
normal rain floods (e. g., earthquakes), and the Corps’ role in any such emergencies. Special
circumstances, such as multiple breaches within a short time frame, should be identified
with criteria established for expedited r.esponse.

b. State Assistance For flood control projects sponsored by the Reclamation
Board, DWR technical assistance may be requested directly. Existing State funding limits
DWR’s response to only providing technical assistance. The DWR financial capability to
respond to flood emergencies in the Delta should be expanded to include all aspects of a
flood fight where levees or other flood control structures are in danger of failure, regardless
of whether or not the danger is due to storms, floods, earthquakes, rodents, vessel impacts or
any other cause. The fimding for support of DWR’s efforts, either through expansion of
existing programs or through creation of a new program should be ample and clearly
commiaed for comprehensive emergency responseL

Bond authorization might be particularly helpful to ensure the availability of State funds
when needed. For example, authorization of $60 million in bonds to create and replenish a
$10 million revolving fund specifically for financing implementation of a delta emergency
response plan, as defined in California Water Code Section 12994(b)(2), would provide the
assurance that pre-identified response commitments by DWR andother agencies would be
funded, should help ensure that the local share requirement of federal disaster assistance
programs will be available, and would provide the basis for seeking elimination of obstacles
within federal reimbursement policies that hinder multi-jurisdictional flood fight responses.

3. Ensuring AvailabiliW of Levee Emergency Resources

1 The $200,000 .currently provided to DWR under the Delta Levee Subventions Program

(Water Code § 12994) is not only inadequate, but will expire under the terms of its
authorizing legislation.                   -               -
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a. Specialized equipment and operators: A revitalized levee
rehabilitation industry under the Levee System Integrity Program will establish a fleet of
specialized equipment essential to a rapid emergency response2, but will not ensure its
availability during emergencies which often extend to other areas. The Emergency
Response Plan established under Assembly Bill 360 should establish pre-emergency
contracting for specialized equipment to secure the availability of the equipment and
experienced operators, and establish pricing for emergency services.

b. Materiel stockpiles: The State Department of Water Resources has
established stockpiles for flood fight materiel (sandbags, plastic, stakes, light equipment,
pumps., etc.) at locations in the northern, southern, and western Delta. This program needs
to be expanded to include rock and sand stockpiles, and to key locations in the central and
south Delta regions. Additionally, assurance of supply and/or stockpiling of drain rock and
riprap should be included. Coordination between the stockpiling activities of other agencies
would be desirable. Transportation of the materials to where they are most needed also
needs to be addressed.

c. Labor: The Emergency Response Plan established under AB 360
should consider formal arrangements’ with the California Department of Forestry and Fire
Protection as well as with the California Conservation Corps and with the State prison
system for emergency assistance.

4.    Integrated Response. A detailed response plan should be developed for the
Delta that would allow an immediate, simultaneous response to a serious incident (such as a
majoi .flood or an earthquake) by all levels of government within a single integrated
organizational structure. The plan would identify common needs and functions of all
agencies, e.g., housing, feeding, transportation, supplies (including rock and sand),
equipment and contracted services and assign the most capable agency/jurisdiction to
perform each on behalf of all agencies. The detailed flood fight/earthquake response plans
for specific LMAs or areas of the Delta w~uld provide the basis for pre-identifying and
assigning specific responsibilities for each agency as well as the level of resources which the
individual LMA would be expected to provide in resPonse to the emergency. With detailed
assignment of responsibilities, an organizational structure for the "area command" could be
delineated so as to assure coordination with the "incident commands." The detailed

2

Ideally, the resident population of specialized equipment needs to be sufficient to operate in
several locations at once, whether because of high flood stages threatening many sites, or
because of a strong earthquake damaging several sites. A Delta-based dredging company
estimates that it takes at least a $5 million annual levee program expenditure level to
generate enough dredger work to justify operating one dredge, with a work window of 3 to 4
months. One barge crane/rock barge unit would.be justified in a program of that size with a
ten-month work window. By extrapolation, we might expect a $30 million annual program
to support approximately 5 dredgers and 5 barge crane/rock barge units in the Delta given
appropriate work windows.

7
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response plan would serve as the basis for requesting modification to disaster assistance
programs, including any needed legislation. The FEAT-produced documents, discussed
earlier, may partially serve this purpose.

5.    Clarif!/ing Regulatory_ Procedures Although both State and federal laws
suspend environmental regulation during emergencies, some clarifications are desirable.

a. The definitions of emergency for response and regulatory activities
need to be consistent. It is especially important that the defined duration of the emergency
be consistent for both purposes.

b. Mitigation measures which will be expected during post-emergency
r~covery work should be defined by a series of examples in order that emergency work will
not unnecessarily exacerbate mitigation responsibilities, so that post-emergency recovery
work will not be unnecessarily delayed, and so appropriate mitigation can be rapidly defined
and implemented.

6.    Clari _lying Program Eligibility, Inspection, Documentation, Auditing,.and
Reimbursement Procedures In virtually all of the declared levee emergencies in the last
twenty-five years there have been lengthy reimbursement delays, or outright denials which
have adversely affected the financial condition and trade-credit and bank-credit
opportunities of the local flood control agencies. The requirements of these programs need
to be standardized to be consistent with one another, be well and timely communicated to
the local agencies, and not be. changed or re-interpreted during the completion of the
reimbursement process. In addition, legal jurisdiction as a criterion for Cost reimbursement
needs to be clarified to eliminate obstacles to integrated, multi-jurisdictional emergency
response.

7.    ..Dispute Resolution Because events move swiftly during emergency
response, there should be a timely dispute resolution process. Currently, the "exhaustion of
administrative remedies" followed by court system recourse is truly exhausting both in terms
of energy and money. Reimbursement disputes have consumed more than fifteen years in.
many cases, with local resources being used, which should be going into levee work. A
binding arbitration procedure conducted by knowledgeable but impartial arbiters should be
established encompassing both the State and federal programs.
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5̄.3    Water Quality

The CALFED Bay-Delta Program is expected to produce continuous
overall improvements over the term of the Program to ensure that good-
quality water is provided to serve all beneficial uses dependent on the water
resources of the Bay-Deka system and its tributary watersheds.

5.3.1 SUMMARY 5.3-1
5.&2 AREAS OF CONTROVERSY ................................5.3-,3
5.3.3 AFFECTED ENVIRONMENT/EXISTING CONDITIONS ....5.3-7
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5.3 Water Quality

5.3.1 SUMMARY

The Delta and its tributaries are key surface water sources of drinldug water for the majority of
Calffomiam. These water resources also replenish reservoirs and groundwater basins that are
relied on to maintain the continuity of water supplies throughout most oft he state. The
continued availability of good-quality water supplies from these sources is crucial to the
maintenance of agriculture and other important water-dependent industries. The Sacramento-
San Joaquin Delta and Bay (Bay-Delta) is the ecological hub of the Central Valley~ and provides
critical habitat for diverse fish and wildlife ,populations. Although individual criteria for
beneficial uses vary, these beneficial uses require sustainable high-quality water for their
maintenance and improvement. To be utilized effectively, source water supplies for municipal
and industrial uses should be free of potentially ha_mafial concentrations of contaminants that are
infeasible, or unreasonably expensive, to remove. Population growth and future industrial
development may increase waste loads to the Bay-Delta, which in turn would increase the
burden on water resources, infrastructttre, and drinldng water treatment capabilities. Improved
and increased measures will be needed to prevent or to reverse the potentially adverse effects
of increased waste loads. Left unchecked, these pressures would lead to serious water quality
degradation-- potentially resulting in losses of agricultural, industrial, and biological productivity;,
increases in water treatment costs and associated secondary impacts; and increased risks to
public health and welfare.

I~referrad I~rogram Alternative. The Water Quality and Watershed Programs would improve
overall water quality by reducing the loadiugs of many constituents of concern that enter DeltaThe Water Quality

tributaries from point and nonpoint sources. Actions under these program elements wouldand Watershed
Programs wouldreduce adverse concentrations of key contaminants contained,in receiving waters, especiallytheimprove overall water

Bay-Delta system. Principal targeted constituents include heavy metals, pesticide residues, salts,quality by reducing
selenium, pathogens, suspended sediments, adverse temperatures, and disinfection byproductthe Ioadings of many
precursors (DBPs) such as bromide and total organic carbon (TOC). Conversion of Dekaconstituents of
islands from agriculture to wetlands could increase TOC loadings to the Delta channels,concern that enter
potentially contributing to the formation of ]99B, DBI?~ in water treatment processes.Delta tributaries from

point and nonpoint
The Water Use Efficiency Program could result in beneficial and adverse effects, depending onsources.

conditions. For example, program actions such as conservation would reduce diversions from
channels and reduce loads of contaminants returned to the channels, resulting in general water
quality benefits. However, some actions could result in increased releases of contaminants and
produce localized increases in concentrations that in. most cases would be limited to the mixing
zone around the discharge. The Water Use EfficiencyProgram is focusing on achieving multiple
benefits rehted to water quantity, quality, and timing; therefore, the adverse impacts from this
program are expected to be minimal.
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Chapter" 5. Ph~/sical Environment 5.3 Water Qualib/

Improvements to the Delta levee system under the Levee System Integrity Program would
greadyreduce the risk of rapid sea-water intrusion contaminating the Delta and disrupting water
supplies following major levee failures, particularly seismically induced failures. All program
actions (particularly channel dredging and construction of new levees and setback levees) could
produce short-term adverse impacts dufng construction activities. Dredging may expose
mercury-laden sediments, which could contribute to increased mercury availability to aquatic
organisms and increased mercuryconcentrations in sediment;.dredging also may mobilize other
toxic elements~ However, potentiallysignificant impacts can be mitigated to less-than-significant
levels.

Based on ranges of results obtained from model runs, the Preferred Program Alternative
ge.nerally would improve in-Del~a and export water quality, and dependent beneficial uses
because of increased inflows of higher qualitywater from Sacramento River and the north Delta,
and improved circulation in Delta channels. Electrical conductivity (EC, an index of salinity)
would be reduced in the northeast Delta, central Delta, south Delta, and southwest Delta, and
on the San Joaquin River in the west Delta. These improvements generally would occur from
November through March of average, dry, and critical years, and in September of dry and critical
years. Similar improvements in EC would occur at the CVP and SWP intakes, and at both of the
Contra Costa Water District (CCWD) diversions from Old River. EC would increase at some
times in the Lower Sacramento River.

The Preferred Program Alternative should result in increased cross-Deka flows, improved
circulation, and resultant increases in dispersion and dilution of ocean salt. Given that sea- water
intrusion is the major source of bromide in the Delta, bromide concentrations should decrease
along Old and Middle Rivers, which would benefit the primary diversion and export facilities.
This would depend on Delta Cross Channel (DCC) gate operation in coordination with the
Hood to Mokelumue River channel operations.

Although the effects of additional upstream storage may differ depending on its location and
operations, additional upstream storage generally would increase the flexibility to provide forAdditional upstream
additional fresh-water releases and Deka inflows that will improve Delta water quality. Thesestorage would

increase flexibility to
benefits would be most apparent in dry months and seasons when additional water would beprovide additional
needed to meet consumptive and environmental demands. Upstream storage releases abe couldfresh-water releases
benefit export water quality during dry years. Additional off-aqueduct south-of-Delta storageand Delta inflows that
could relieve export pressures in the south Delta, thereby avoiding some of the potential forwill improve water
pumping-induced water quality degradation. Storage- and nonstorage-dependent operationalquality.
changes being considered by the Program could significantly extend or magnify the ranges of
water qualityeffects of the Preferred Program Alternative, depending on existing and antecedent
hydrologic conditions. Releases from storage also could augment Deka outflows when needed
to control sea-water intrusion and optimize estuafine conditions for the ecosystem and
dependent fish species (as indicated by the position of the X2 [isohaline] index compared to
standards). X2 refers to the mean tidal distance of the 2,000 milligrams per liter (rag/L) isohaline
(a line of equallsalinity) upstream from the Golden Gate Bridge. (Note that although this
standard is based on temporal variations in salinity, k is used to regulate flow;, therefore the topic
is covered in Section 5.2, "Bay-Delta Hydrodynamics and Riverine Hydraulics".

Constnmtion of Delta facilities could result in potentially significant impacts on water quality
that are associated with earth moving and dredging. Impacts would consist primarily of
increased sediment loads caused by erosion and sediment disturbance. Releases of nutrients,
natural organic matter, and toxicants into the water column could increase to various degrees,
depending on the types of construction methods, materials, and mitigation strategies used.
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Chapter 5. Ph~/sical Environment 5.3 Water Qualit~

Disturbances. to previously farmed soils could release residual agricultural pesticides, including
organochlorinated pesticides, mercury, nutrients, and other chemicals that may adversely affect
water quality. Most of these impacts would be relatively short term in duration. In general,
potentially significant impacts that are associated with consmaction of Delta facilities can be
mitigated to less-than-significant levels.

Alternatives t, 2, and :~. Under Alternatives 1, 2, and 3, the water quality impacts of Program"
elements other than Conveyance would be similar to those described for the Preferred ProgramUnder Alternatives 1,
Alternative. In terms of the impacts of Conveyance on in-Delta and export water quali~2, and 3, the water

qua.lib/impacts ofAlternative I would cause water quality conditions in the Delta and export service areas toProgram elements
worsen. Altern~tive 2 generally would improve water quality compared to the No Actionother than Convey-
Altematlve in the central Deka and at the export.facilities. Alternative 3, compared to the Noance would be similar
Action Altemadve~ would result in significant decreases in average salinides and bromides in the.to those described for
south Delta, along Old River, and at the two ~ intakes, during all or most months of mostthe Preferred
years. Alternative 3 also would result in greedy improved export water quality at Clifton CourtProgram Alternative.
Forebay (CCFB) (and at the Delta-Mendota Canal [DMC] intake if an intertie is constructed),
and in the SWP and CVP service areas to the south and west-- particularly for the following
parameters: EC, total dissolved solids (TDS), bromide, chloride, and dissolved organic carbon
(DOC). Salinities are projected to increase compared to the No Action Alternative in the
northeast Delta, the central Delta, and in the south Delta along Middle River.

The following table presents the potentially significant adverse impacts assochted with the
Preferr9. d Program Alternative. Mitigation strategies that correhte to each listed impact are noted
in parentheses after the impact.
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.C...h..apter 5. Physical Environment 5.3 Water Quality,

(,such as Delta drams.), upgrading ~lter treatment 7.. Using best constmctaon and drainage manage-
processes at d~ -aking water treatment plants ment practices to avoid transport of soils and
and/or providing treatment at the point of use sediments into waterways.
(constmaer’s tap).

8.      Using cofferdams to construct levees and
! 5. Using irmovadve, cost-effective disinfection ¯ charmelmodificadomlnisoladonfromexisting ,

processes (for example,~,1 ....,~-,~’1,,~,~,~,,:--- UV waterways.
~ irradiation, and ozonafion-- in combination with~ other agents) that form fewer or less harmful 9. Using sediment curtains to contain turbidity
i. DBPs. plumes during dredging.

6. Using existing river channels for water transfers
and timing the transfers to avoid adverse water
quality impacts. .

Potentially Significant Adverse Impacts and Mitigation Strategies
Associated with the Preferred Program Alternative

(Continued)

10. Separating watersupplyintakesfromdlscharges -13. Restoring additional riparian vegetation to
of agricultural and urban runoff, increase shading of channels.

11. Applying agricultural and urban BMPs, and. 14. Core sam_t)ling ~d: anal~islof proposed
treating drainage from lands with dredge areas andii:e~~:isol~uti~m to
concentrations of potentially harmful a~ok] or prevent en~rironme~talex~0sureconstituents to reduce contaminants. Treating of toxic substances after dred~az.drainage from ,agricultural lands underlain by - - -
peat soils to remove TOC

12. Relocating diversion intakes to locations with ~]e’a~~g~/sl]t and orotective :~d~
better source water quality.

Bold indieates~ No potentially significant unavoidable impacts ~lat~d tO water qu~li~y are assoeiatedwi~:~e
~fe~d ~p~gra~: ~t=rnative"                 "

5.3..2 AREAS OF CONTROVERSY

Under CEQA, areas of controversy involve factors that are currendy unknown or reflect
differing opinions among technical experts. Unknown information includes data that are
not available and cannot readily be obtained~ The opinions of technical experts can differ,
depending on which assumptions or methodology they use. Below is a brief description of the
areas of controversy for this resource category. Given the. programmatic nature of this
document, many of these areas of controversy cannot be ~ addressed; however, subsequent
project-specific environmental analysis will evaluate these topics in more detail.

Total Organic Carbon Drinking Water Concerns. Water Quality Program. actions are aimed at Water qualib/
controlling organic carbon, a precmsor to DBPs. Treatment Of Delta island drainage is beingprogram actions are
studied as a potentialmeans of reducing organic carbon loading. Source controlmay offer moreaimed at controlling

organic carbon, acost-effective means than downstream treatment to meet regulatory requirements. There isprecursor to DBPs.

CALFE-ODr~ftPro.~r~mma~icUl~/~:IRoJunelggg                                     5.3"5 ~
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Chapter 5. P,,h~/sical Environment 5.3 Water Quality/

inadequate lmowledge of baseline condkions of TOG at key Delta locations and tributaries,
including the intake to North Bay Adlueduct. There is also inadequate ~mderst~nding of TOC
loads in the system and of the extent to which CALF~D actions will reduce or increase TOC
at drinking water...diversion points. Controversy exists concerning the contribution of natural
or developed wetlands to TOC concentrations found in Delta waters at drinking water intakes.
The proposed restoration of wetlands through the Ecosystem Restoration Program mayincrease
the total amount of TOC and DOC at drinking water intakes, increasing the potential to form
DBPs. This controversy is likelyto exist until further studies determine the extent that restored
wetlands may iraquence Deka drinking waterquaiity and what levels of DBPs are considered
safe. It is expecte.d that the Prefel~’ed Program Alternative would have a net beneficial effect on
DOC concentrations at the export pumps in the South Deka but it may not improve water
.qulai .ty sufficiently to avoid treatment to remove DOC.

Pathogens. The drinking water objective of the Water Quality Program is to sufficiently improve
source water quality to allow production of drinking water that is safe, meets anticipated
regulatory standards, and is acceptable to the consumers. Of primaryimportance is the reduction
and maintenance of pathogen loadings in source waters to required levels. Pa~ogen levels in
Delta waters are..large~yunknown at this tinge..___a __ r___:._a a_._ ~ .... ~_ c ...... ~__ .... ¯

.__r.t,_ : ............ ~__~_ ._ ~_ .... z ....... a __ .,_.._ _~ .... Utilifie    ing

primarilydisinfect with chlorine, which is effective for total coliform, viruses, and Cdardia !art~Delta watem are
at reasonably feasible concentrations and contact times. However, chlorine ~ is not ablelargely unknown at
to inactivate some microorganisms, such as Cryptos~pam~rr~ which may be present inthis tirne.
source waters and may be regulated in the near future. An increasing number of utilities are
using ozone or a combination of disinfectants that more effectively inactivates most pathogenic
microorganisms, including Cryp~partunz Utilities are anticipating stricter requirements
from the EPA for the control of pathogenic microorganisms. Since the Deka is a relatively
unprotected and unknown source of pathogens, and treatment technology continues to be
advanced, controversy exists on whether taking water from the Deka constitutes fidequate
source water protection.

8romia~. The Revised Phase II Report Appendix identifies bromide as a critical constituent
concerning selection of the Preferred Program Alternative. Bromide is critical because theBromide is critical
selection of storage and conveyance options can profoundly affect bromide concentrations inbecause the selection
municipal water supplies diverted from the Delta. It is believed that the primary source ofof storage ~nd con-

veyonco options c~n
bromide in Delta waters is sea-water intrusion. Other possible sources of bromide have beenprofoundly ~ffect
hypothesized, as follows: ¯ bromide concentra-

tions in municipal
¯ Bromide loading in the San Joaquin River from agricultural application of the fiamigant,    wster supplies di-
methyl bromide,                                                               vetted from the Delta.

¯Bromide leached from the geological strata in the watershed of the San Luis Reservoir.

¯Connate groundwater sources (sources of ancient sea-water origin) of bromide in or around
Empire Tract in the Delta.

The limited available data suggest that none of these sources is a highly significant source of
bromide when compared to sea water.

CALF~’D Draft P¢og .... ati~ I~IS/~IR o June 1999                                   5.3-6 ~
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Chapter 5. Ph~/sical Environment 5.3 Water Qualit~

Although the following issue does not meet the CEQA criteria as an area of Controversy, the
subject is one of concern to CALFED agencies.

Good Samaritan Protection. Water Quality Program actions include remedial activities to clean up
abandoned mine sites in order to reduce metals that enter water bodies. A step-wide approachWater Quality Pro-
would be conducted, leading to implementation of what are expected to be the cost effectivegram actions include

remedial activities to
remediation strategies. An agency or entity performing a dean-up of an abandoned mine,clean up abandoned
however, may be subject to liability for its efforts. A major concern, for example, is liabilitymine sites in order to
under the Clean Water Act. Some CALFED implementing agen-cies are unlikely to undertakereduce metals that
abandoned mine remediation due to the risk of Eability under the present law. Some peopleenter water bodies.
recommend that federal hw provides additional "Good Samaritan" protections to reduce the
Eabilityrisk and ~us encourage mine remediatior~. Others object to such provisions, arguing that
current law better balances the goals of encouraging clean-ups and avoiding unwarranted
litigation with other goals, such as providing incentives to ensure that clean-ups, are completed
with proper care and providing citizens with appropriate relief if they are harmed.

Drin’kinq Water Requlations The future of drinking water regulations and the abi~rv of water
purveyors to meet them by hlcreasing treatment is a rmarter of controversy. It is difficult to
predict what substances will be regulated in the future mad their likely acceptable lrmximum
contaminant levels in clfi~king water. Some believe that whatever the re~dations are, treatment
systems can be designed and built to remove therrL Others believe that ~eatmerzt may be
technically infeasible, too costly, and not justified by the resulting benefits to public health.

5.3.3 AFFECTED ENVIRONMENT/
EXISTING CONDITIONS

5.3.3.1 DELTA REGION

ctivities and Sources That Affect Water Quality in the’Delta

Hydraulic and hard-rock mining f~r gold in the Late 1800s produced the first significant impacts
on water quality in the Deka. Mercury, mined in the Coast Ranges, was used to separate goldHydraulic mining
in the Sierra Foothills. Hydraulic mining created large amounts of sediment that contained highcreated large
¯ amounts of sedimentlevels Of heavy metals (cadmium, copper, zinc, and mercury). This sediment was washed fromcontaining high levels
the hillsides, carried downstream, and deposited in fiver beds, Delta tidal marshes, and mud_flats,of heavy metals
These metaJs still are considered contaminants of �oncern became of the~ continuing potential(cadmium, copper,
to adversely dfect beneficial uses in the Delta. Sampling in the Sacramento River from 1987 to’zinc, and mercury).
1992 indicates that about 75% of the mass of these metals found in sediments can be traced to
past mining activities.

The growth of agriculture, enabled by the diversion of irrigation water from the rivers and Delta
during this century, also has led to water quality concerns. The application of fertilizers and
pesticides on 500,000 acres of farmland in the Deka and another 4.5 million acres in the San
Joaquin and Sacramento Valleys has adversely affected the beneficial uses of waterfor drinking,
fishery resources, recreation, and agricultural uses. Salts and selenium

are mobilized when
Water qualityin the San Joaquin River and the south Delta has been affected by salts and natural subsurface water

must be pumped to    -
deposits of seler~um-rich soils. Salts and selenium that are concentrated in shallow groundwater    drain agricultural
on the west side of the San ~oaqttin Valley are m6bil~zed when subsurface water must be    lands.

5.3-7 ~ "
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Chapter 5. Ph~,sical Environment 5.3 Water Qualit~

pumped to drain agricultural lands. The San Joaquin ValleyDrainage Program (1990) includes
plans to curtail discharges of drain water to the river, reduce the amount of applied irrigation,
and retire some irrigated lands.

Compared to historical conditions, Delta salinity during low-flow periods is much lower since
the construction of dams, which allow storage and fresh- water releases during dry- and critical
periods. Sea- water intrusion into the Delta can be intensified by diversion of freshwater and the
corresponding decrease of fresh-water outflow from the Delta. As a result, the west Delta often
experiences increased salinityduring sumner and fall, although to a substantiallylessened extent
since construction of the upstream dams. I-Kgh salinity adversely affects the quality.of drinking
and irrigation water.

More recendy, urban development and population growth in and around the Deka have
contributed to adverse impacts on water quality, and simultaneously have increased demand for

When Delta water is disinfected for household constu’nption, unwanted byproducts ate formed,
some of which are suspected to be carcinogenic in humans.

Water quality in the Delta also is affected by various point and nonpoint pollutant
sources-- some of which are located in the Deka, most of which occur in the Sacramento and
San Joaquin Valleys.

Industrial and municipal wastewater treatment plant discharges are strictly regulated to minimize
adverse impacts on water quality;, however,, these discharges are not regulated for organic carbonHuch of the runoff
and pathogenic protozoa, two important constituents of drhaking water, mlV~I~uch of the runofffrom urban and

from urban and agricultural .areas is unregulated and more difficult to control. Runoff,agricultural areas is
unregulated and more

containing oil, grease, metals, pesticides, fertilizers, and many other pollutants, contributes todi~cult to control.
the pollution of Delta and Baywaters.

Recreational uses also have contributed to deterioration of the water quality in the Bay- Delta.
Key contaminants associated with recreational uses are pathogens caused by human and animal
detritus; and oil, grease,, fuel, and fuel additive discharges from recreational vehicles.

The principal sources of pollutants’to the Deka include:

¯Drainage from inactive and abandoned mines that contribute metals, such as cadmium,
copper, zinc; and mercury.

¯Stormwater inflows and urban runoff that contribute metals, sediment, pathogens, organic
carbon, nutrients, pesticides, dissolved solids (salts), petroleum products, and other chemical
residues.

¯ Municipal and industrial wastewater discharges that can contribute salts, metals, trace
elements, nutrients, pathogens, pesticides, org .anic carbon, oil and grease, and mrbidity.

¯Surface agricuktwal irrigation remm flows and nonpoint discharges that can contribute salts
(including bromide), organic carbon, nutrients, pesticides, pathogens, and sediment.

¯Subsurface agricultural drainage that can contribute salts (including bromide), selenium,
nutrients, and some agricultural chemical residues.
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¯ L .arge.dairies and feedlots that can contribute nutrients, organic .carbon and pathoge,fic
orgamsms.

¯Water-based recreational activities (such as boating) that can contribute hFkocarbon
compounds, nutrients, turbidity, and pathogens..

¯Atmospheric deposition that can contribute metals, pesticides, and other synthetic organic
chemicals, and maylower pH.

¯Sea-water intrusion that cancontribute salts, including bromide.

In addition to these sources, natural processes, such as high flows, and anthropogenic activities,
such as dredging, can mobilize constituents that originate from these sources.

’Beneficial Uses, Water Quality Objectives, and Pollutants of
Concern

Specific beneficial uses and water quality objectives for the Bay-Delta waters have been
¯ identified by the San Francisco Bay and Central ValleyRegional Water Quality Control Boards.
Similar lists of beneficial uses have been developed for surface water in other regions.

Drinking water standards are designed to protect human health and to maintain the aesthetic
qualities of appearance, taste and odor, and color. Water quality objectives to protectWater quality objec-

environmental beneficial uses are often more sra4.ngent than ~ water standards. However,tives to protect en-
vironmental beneficial

for TOC, TDS and pathogens which are of concern for drinking water, no environmentaluses are often more
objectives are established. One of the most important distinctions between drinking water    stringent than drink-
standards and environmental water quality objectives may be the point at which they apply,ing water standards.
Environmental water quality objectives typically are applied to discharges and to receiving
waters. For drinking water, some standards are designed to apply at the drinking water source,
some at the treatment plants, and some at the customer’s tap. There are no corresponding
ecological protection standards for some substances that are’regulated in d~aking w-ater.

Water treatment requires disinfection to kill pathogens and to guard against contamination in
the supply system. However, disinfection of water containing TOC and bromide can result in
the formation of DBPs, which are believed to cause cancer. As a result, TOC and bromide are
undesirable in drinking water supplies. Some of the water quality parameters that are very
important for agriculture or industry (for example, temperature, boron, and sodium adsorption
ratio) are less important for drinking water.

Recreational beneficial uses include in-stream uses. Water quality standards may be designed to
reduce the hazards that are associated with contacting contaminated water, to prevent
bioconcentration of contaminants in fish and wildlife, or to prevent degradation of such qualifies
as water clarity.

Under Section 303(d), the Clean Water Act requires regulatory agencies to periodically evaluate
the extent to which water Bodies are supporting these beneficial uses, based on an evaluation
of exceedances of water quality objectives. The result is alist of impaired water bodies and the
constituents and sources that may be causing that impairment. A Section 303(d) list was
compiled for the Program in the Water Quality Program Plan Appendix. Based on this and other
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sources of information, the stakeholders and CALFED staff de~,eloped the list of parameters
of Concern shown in Table 5.3-1.

Factors That Affect Variability of Water Quality in the Delta

Water quality in the Delta is continually changing over time and space in response to natural
hydrologic conditions, operation of upstream reservoirs, agricultural and water supply
diversions, and discharges into the system. Seasonal trends reflect the effects of higher
spring/summer runoff and fall/winter low-flow periods. Yearly changes in water quality are
associated with different water-year types, as defined in the SWRCB’s D-1485.

Table 5.3-1. Water Quality Parameters of
Concern to Beneficial Uses

Disinfection
Metals and Organics/ By-Product

Toxic Elements Pesticides Precursors Other

Cadmium Carbofuran Bromide A~,ui~oifia
Copper Chlordanea TOC DO
Mercury Chlorpyrifos Salinity (TDS, EC)
Selenium DDTa Temperature
Zinc Diazinon Turbidity

PCBsa Toxicity of unknown origin
Toxaphene~ Pathogens
Dioxins~ Nutrientsc

Dioxin like pH (Alka!inity)
compounds’~ Chloride

Boron
Sodium adsorption ratio

Notes: EC = Electrical conductivity.
TDS = Total dissolved solids.

a These compounds are no longer used in California. Toxicity from these compounds is remnant

from past use.
b Toxicity of unknown origin refers to observed aquatic toxicity, the source of which is unknown.

c Nutrients includes nitrate, nitrite, ammonia, organic nitrogen, total phosphorus, and soluble reactive
phosphorus.

-~ These compounds ma’r’ be added al’tcr review by an appropriale ~roap of slakcholders

Spatial trends of water qualityin the Delta reflect the effects of inflows, exchange with the Bay,
diversions, and pollutant releases within the Deka. The north Deka tends to have better waterThe quality of water
quality, in large part because of the inflow from the Sacramento River, which is fed by reservoirsin the west Delta is
containing high-quality water. The quality of water in the west Delta is strongly influenced bystrongly influenced by
exchange with the Bay; during low-flow periods, sea-water intrusion causes poorer wate.r quality,exchange with the
In the south Delta, water quality tends to be poorer because of the combination of inflows ofBay; during low-flow

poorer water quality from the San Joaquin River, discharges from Delta islands, and the effectsperiods, sea-water
intrusion causes

of diversions that can sometimes increase sea-water intrusion from the Bay. ~orer water quality.

CALF~DDraftProcj ..... fie I:ISJI~IR ¯ June 19D~                                  5.3-10 ~
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Water Quality Issues in the Delta

Based on the above discussion, the significant water quality issues in the Delta Region are as
follows:

Discharges from Delta islands have elevated concentrations of TOC (a DBP
precursor) and salts that affect industrial, municipal, and agricultural uses.

¯ I-rugh-salinity water from Suisun and San Francisco Bays intrudes into the Delta
dur~g periods of low Delta outflow. Salinity adversely affects most beneficial uses.Bromides associated
Bromides associated with sea water leads to the formation of brominated DBPs inwith sea water leads’

¯ ’ to the formation oftreated water, brominated DBPs in
treated water.

¯ Synthetic chemicals (such as pesticides and herbicides) and nat-ural contaminants
(heavy metals) have accuinulated in sediments in the Delta, and can accumulate in
aquatic organisms. For example, mercury and DDT, which bioaccttmulate through
the food web in fish and shellfish, can exceed acceptable limits for human
consumption. Disturbance of contaminated sediments can release these constituents
into the water column.

¯ Agricultural drainage to the Delta can contain elevated levels of nutrients, suspended
solids, organic carbon, salinity, selenium, and boron, in addition to chemical residues.
All of these constituents may adv.ersely affect the beneficial uses of Delta water.

¯ Heavy metals, including cadmium, copper, mercur5 and zinc, continue to enter the
Delta. Sources of these rrktals include runoff from abandoned mine sites, tailings
deposits, downstream sediments where the metals have been deposited over the past
150 years, urban runoff, and industrial and municipal wastewater discharges.

¯ The estuarine salinity gradient and its associated entrapment zone (where biological’ ’
productivity is rehtively high because of the mixing dynamics and accumulation ofThe location of the
suspended materials) affect the quality and extent of habitat for some estuarineentrapment zone and

its extent are con-
species. The entrapment zone and adjacent habitats support fish food production introlled by Delta out-
the Delta. The location of the entrapment zone and its extent are controlled byDeltaflow, and directly
outflow, and directly affect environmental and dependent recreational beneficial uses.affect environmental

and dependent
¯ Oxygen depletion adversely affects aquatic organisms. It is caused by discharges ofrecreational beneficial

inadequatelytreated wastes, and discharges of nutrients that promote the growth anduses.
decay of natural vegetation. Sources of oxygen-demanding materials and nutrients
include discharges from industrial and municipal treatment plants; and from
agricultural and urban sources. Such problems are of particular concern in the lowerO~gen depletion is
San Joaquin River and in the south Delta. .caused by discharges

of inadequately
¯ .The population of the Central Valley is expected to, hlcr~ase substantially by 2020.treated wastes, and

Increased discharge of mmaicipal wa.stewater and urban rtmoff in the valley coulddischarges of nutri-
degrade vcater qualiw, ents that promote the

¯ growth and decay of

Summary of Data for Key Water Quality Cons tituents ~                        natural vegetation.

The following section describes the results of water quality sampling in the Delta for some key
constituents. Except for salini .vy predictions, which are made possible by available mathematical

5.3"11 ~
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modeling tools, there is currentlylltrle abiti .tyto predict levels of other water quali .tyconstiments
that would be present in the Delta esma .ry, with or without CALFED actions. Even acctwate
.quali~tive assessments are gener.’~y not po.~sible, due to the rnany changes that will be made in
the ~tem. CALFED is, however, investing in the development of modeling tools that may
have the capability, of assessing vcater quality constituents other than salinity. When these tools
become available, they will be employed to prepare project-specific environmental
~ocumentation in conjunction with planning CALFED projects.

Bromide. The primary source of bromide in Delta waters is sea-water intrusion. Other sources
include drainage returns in the San Joaquin River and within the Delta, connate water (saline
water trapped in sediment when the sediment was deposited) beneath some Delta islands, and
possibly agricultural applications of methyl bromide. The river and agricultural irrigations
sources are primarily a "recycling" of bromide that Originated from sea-water intrusion.
Dissolved bromide concentrations at sampling stations for the Municipal Water Quality
Investigation (MWQI) shown in Table 5.3-2 indicate a gradient in bromide such that mean
concentrations range from about 0.46 mg/L at Rock Slough to 027 mg/L at CCFB. The effect
of recycling bromide in the lower San Joaquin River is indicated by a mean concentration of
about 0.27 mg/L at the DMC and 0.31 mg/L at Vemalis. In contrast, the mean bromide
concentration on the Sacramento River at Greene’s Landing is about 0.018 mg/L.

Table 5.3-2. Mean Concentration of Constituents

BROMIDE, CHLORIDE, SELENIUM, SPECIFIC
DELTA DISSOLVED DISSOLVED DOC DISSOLVED CONDUCTANCE TDS
AREA LOCATION (mglL) (mglL) (my/L) (mg/L) (#mhos/cm) (mglL)

North Sacramento River at 0.018 6.8 2.5 0.000 160 100
Greene’s Landing

North Bay Aqueduct at 0.015 26 5.3 0.000 332 192
Barker Slough

South SWP Clifton Court 0.269 77 4.0 0.000 476 286
Forebay

CVP Banks Pumping 0.269 81 3.7 0.000 482 258
Plant

San Joaqu!n River at 0.313 102 3.9 0.002 749 459
Vemalis

Contra Costa Intake at 0.455 109 3.4 0.000 553 305
Rock Slough

Notes:
rnglL =    Milligram per liter.
#mhoslcm = Micromhos per centimeter.

Source:
DWR Municipal Water Quality Investigation (MWQI) data. Sampling period varies, depending on location and constituent, but generally is between 1990
and 1998,

Total and Dissolved Organic Carbon. The sources o:~ orgaz]~c carbon are primarily decayed
vegetation. Important sources to the Delta include the Sacramento River, the San Joaquin River,The sources of

organic carbon are
and in-Delta island drainage ~:emm flows. Based on diversion estimates from DWR’s Delta    primarily decayed
Island Consumptive Use Model (1995a), and DWR data on conceixtrations in the Delta and in    vegetation.
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return flows (1995b), in-~De]ta sources are estimated to contribute about 40-50% of the TOC
to the Delta.

Monitoring data show that most of the TOC in the Delta is in the dissolved form, called DOC.
DOC concentrations in the Deka channels vary seasonally, showing a peak during the wet
season (from January’through March) when runoff occurs. Mean annual concentrations of DOC
in the Delta channels gene~ range from lbmlv2-6m~, 6-13 rag/L, however at the Barker
Slough intake to the North Bay Aqueduct where local drainage predomin:ates, the range is 6 to

The contribution bf DOC from agricultural drains varies, depending on conditions on the island
and especially the peat (organic) content of the soils. Sampling data obtained through DWR’s
MWQI Program show that mean annual concentrations of DOC may range from 17 mg/L at
Brannan Island to 44 mg/L at Empire Tract. A strong seasonal variation, with concentrations
increasing by about a factor o,~ 2 during the wet season, also is indicated in the data.

More monitoring data and research are needed to determine the 91~ty and q~ty of sources
of TOC and DOC from various land use practices in the Delta. ~D~i~8~8i~h’

Salinity, Total Dissolved Solids, and Electrical Conductivity. These parameters are measures of
dissolved salts in water. Salinityis a measure of the mass fraction of salts (measured in parts per
thousand [ppt]), whereas TDS is a measure of the concentration of salts (measured in rag/L).
Since EG of water generally changes proportionately to changes in dissolved salt concentrations,
EG is a convenient surrogate measure for TDS. Based on DWR’s MWQI data for Delta
channels, TDS is approximately equal to EG times 0.58.

Excess salinity in Delta waters affects agricultural, industrial, and municipal water supply
beneficial uses, as well as habitat quality for aquatic biota in the Delta. For example, the monthlyMuch of the San
average TDS objective in the SWP water service contract is 440 mg/L. Sources of salinityJoaquin River salt

load reflects reeyetinginclude sea-water intrusion, agricultural drainage, municipal wastewater, urban runoff, cormaterecirculation or salts
groundwater, and evapotranspiration of plants. Sea-water intrusion is the major source of salinityfrom th~ agricultural
in the Delta. Agricultural drainage, particularly from the San Joaquin Valley also is an importantirrigation water that is
source, especially in the South Deka; however, much of the San Joaquirl River salt load reflectsobtained from the
reeydi~ recirculation of salts from the agricultlwal irrigation water th.at is obtained from theDelta-Mendota Canal.
DMC.

TDS concentrations, as indicated in Table 5.3-2 are highest in the west Delta and the south
Delta channels affected bythe San Joaquin River. The mean concentration at CCFB is about
286 rag/L; at the Contra Costa intake at Rock Slough, the’ mean concentration is about
305 mg/L. The high concentrations in the San Joaquin River at Vemalis (459 mg/L) reflect the
accumulation of salts in agricultural soils and the effects of recycling salts via the DMC At
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Barker Slough in the north Delta, which is not substantia~y affected by sea-water intrusion, the
mean TDS concentration is about 192 mg/L Mean TDS in the Sacramento River at Greene’s
Landing is reladvelylow, around 100 mg/L.

Vathogens. The term "pathogens" refers to ~’uses, bacteria, and protozoa that are a potential
threat to human health. Of particular concern, from the point of view of water supply, areCertain protozoa such.
protozoa such as Giardia larrblia and Cryptcsporidiumpamaz, which are resistant to traditionalas Giardia lamblia and

Cryptosporidiurn
disinfection methods. The frequency of detection of G~rdia/amb!ia and Cryptospoddiumpartumparvum are resis~nt
in samples obtained by DWR’s Coordinated Pathogen Monitoring Program (1998) at 14 stationsto traditional disin-
located in the SWP or SWP service area indicated positive detection of Giard~ Gn’b/ia cysts infection methods.
about 26% of all the samples (wet and dry weather) and positive detection of Cryptorpoffdimn
paman cysts in about 8% of all the samples. The frequency of detection increased in those
samples obtained during runoff events (wet-weather events), which suggests sources such as
urban and agricultural runoff, and wet-weather bypass flows from wastewater treatment plants.
However, the limited data and significant technical limitations in analysis techniques do riot
enable reliable conclusions to be drawn at this time.

r4ercurv. Mining-rehted activities are known to be.a significant source of mercury in the Delta.
The Coast Ranges, on the west side of the Sacramento Valley; contain a large deposk of cinnabar~linlng-related
(mercu ,~ ore). At one time, mines in the area supplied the majority of mined mercuryin theactivities are known

¯ to be a significant
United States. The majority of the mercury mines in the Coast Ranges are abandoned aridsource of mercury in
remain unclaimed. Dtiring the late 1800s and early 1900s, mercury was intensively mined andthe Delt~.
refined in the Coast Ranges, and transported across the Central Valleyto the Sierra Nevada for
use in phcer,gold mining operations. The Central ValleyRegi~nal Water Quality Control Board
(CVRWQCB) (1998) has estimated that approximately 7,600 tons of refined mercury
(commonlycalled quicksilver) were deposited in the Mother Lode region during the Gold Rush
mining era. Studies byUC Davis and, more recently, byBouse et al. (1996) and Hamberger et
al. (1999) at the U.S. Geological Survey (US.GS) show that the sediments mobilized by hydraulic
mining ultimately were transported to the Bay-Delta, where they formed marshes and islands
or were deposited in shallow water. USGS studies show that mercury concentrations in Bay
sediments containing hydraulic mining debris range from 0.3 to 1 microgram per gram (~g/g
). More importandy, certain conditions in these sediments can cause the formation of methyl
mercury, the most bioavailable form of mer~my.

Pesticides ~Diazinon ~nd Chlorpyrifos). Organophosphate pesticides, such as diazinon and
chlorpyrifos, are used in the Central Valley on orchard crops (about half a million acres),
including almonds, peaches; and prunes. The pesticides are applied during the dormant spray
season from December through February. In 1993, Domagalski (1996) at the USGS estimated
that over 45,000 kilograms (kg) of diazinon and 300 kg of chlorpyrifos were used predominandy
in the Central Valley during the dormant spray season. Diazinon and chlorpyrifos also are used
by commercial applicators and home owners to control common pests.

Diazinon and chlorpyrifos have been detected in surface water during winter and early spriug
from applications to orchards, in irrigation return water during summer, and in urban runoff
samples during both winter and summer. Concentrations of diazinon measured in the
Sacramento River in Sacramento during a January 1994 runoff ~event peaked at around 350
nanograms per liter (rig/L). In the Sacramento Slough north of the Delta, concentrations
exceeded 1,000 ng/L. Toxicity identification evaluations (TIEs) were conducted by Foe (1995)
from the CVRWQCB on samples to determine the presence of toxics in ~hnia bioassays
from the Sacramento and San Joaquin Rivers. The results confirmed that diazinon was a primary
toxicant.
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Organochlorine Pesticides. Orga~ochlorine pesticides (DDT, toxaphene, dieldrin, and chlordane) .
were widelyused in the Central Valley until the 1970s and remain verypersistent. Residues ofConcentrations of
these agents are still widespread in the Central Valley and are mobilized during winter storms,organochlorine pesti-
byirrigation and dredging and by construction activities. Fish tissue analyses indicate that levelscides are generally

much lower in bedof these pesticides can exceed recommended safe levels for human consumption. Accordingsediment and biota in
to Fox and Archibald (1996), concentrations of organochlorine pesticides are generally muchthe Sacramento River
lower in bed sediment and biota in the Sacramento River basin San basin compared to
River basin, the San 3oaquin River

basin.

Selenium. Selenium is naturally abundant in the marine sedimentary rocks and soils weathered. ~
from the rocks of the Coast Ranges west of the San Joaquin Valley. Mobilization and transport
of selenium occurs during large runoff events or by land uses, such as road building, over-selenium is naturally
grazing, mining, and irrigated agriculture. Between 1986 and 1995, annual selenium loads in theabundant in the
San Joaquin River near Vemalis averaged 4,040 kg (8,906 pounds [lbs]), with a range of frommarine sedimentary
1,615 to 7,819 kg (from 3,558 to 17,238 lbs). Wastewater discharges from the refineries in therocks and soils

weathered from theSan Francisco BayArea are another important source of selenium_ Alpers and.others from therocks of the Coast
USGS indicate that in 1991, the average riverine selenium loads that reached the San FranciscoRanges west of the
BayEstuarywas around 2 kg per day (730 kg per year), while refineryloads averaged 7.1 kg perSan 3oaquin Valley.
day (2,592 kg per year) and municipal loads averaged 2.2 kg per day (803 kg per year). (Alpers
et al. 1999a, 1999b.)

trace t~etnls. Heavy metal loading in the watershed has been suspected as a possible source of
aquatic toxicity throughout the Bay-Delta and its tributaries. The major sources of metals are
abandoned mines, agriculture, and urban runoff. For example, data collected by Alpers et al.
(1999a, 1999b) from USGS indicate copper loads from the Colusa Basin Drain were 39.7 lbs perHeaw metal loadingday, based on sampling conducted in June 1997; whereas the loads from Iron Mountain inin the watershed hasSpring Creek were about 26 lbs per day, based on measurements conducted in May28, 1997.been suspected as a
In May and September, DWR measured concentrations of 9 trace metals at 11 stations in thepossible source of
Bay~Delta and Suisun Bay from 1975 to 1993. Trace metals frequendyexceeded the guidelinesaquatic toxicity
for marine and fresh-water toxicity. Trace metals (most frequendy copper) exceeded thethroughout the Bay-
guidelines for fresh- water acute and chronic toxicity on 34 occasions. Marine acute and chronicDelta and its
toxic@guidelines were exceeded 181 times; copper accounted for 160 of these exceedances. Intributaries.
.a USGS study conducted byAlpers et al., (1999a) to determine the role of Iron Mountain as a
source of toxic@in the Sacramento River, lead-isotope data in suspended colloidal material and
sediments were analyzed, indicating that the effects of Iron Mountain were relatively minor
downstream of Red Bluff.

5.3.3.2    BAY REGION

Water quality in San Francisco Bay is affected by flows from the Deka, runoff from the
surrounding urban areas, municipal and industrial wastewater discharges, and drainage from
abandoned mines. Water quality monitoring has been conducted in the Bay bythe San Francisco
EstuaryInstitute as part of its Regional Monitoring Program (RMP), as well as by industrial and
sanitary dischargers. The contaminants of concern identified bythe RMP include diazinon and
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chlorpyrifos in water, DDTs, chlordmes, polycyclic arormtic hydrocarbons (PAl-ls) in’sediment;
and PCBs, cadmium, mercury, selenium, PAl-ls, chlordanes, dieldrin, and DDTs in biv£ve and
fish tissue. Copper and nic~1 in the South Bay are currently the subiect of a total maximum Copper and nickel in

the South Bay aredailyload (TMDL) evaluation. TM~Ls identify the maximum amount of contaminant allowed .
in a water body that would not harm anybeneficial uses of the water body. Selenium dischargescurrently the subject

of a total maximum
from refineries and other sources in the Bay Area also are of concern. Dioxin disch~ges, daily load evaluation.
especially from combustion sources, typify chemicals whose origin in part is atmospheric but.
mayadversely affect water quality. Methyl tert-butyl ether (MTBE) has been found in a number
of ~ water reservoirs in the BayArea, which has prompted restrictions on certain types
of water recreation.

5.3.3.3 SACRAMENTO RIVER REGION

Past mining practices, particularly hydraulic mining, have resulted in the discharge of huge
quantifies of sediment into major tributaries in gold-producing areas. Areas where mining
operations were conducted continue to be a major source of toxic chemical loading to streams
in some areas, including the Clear Creek watershed and local watersheds of the Sierra Nevada.
Logging Operations increased erosion and discharge of sediments into streams and rivers over
widespread areas in upper watersheds of the Sierra Nevada and Cascade Ranges. Other water
quality issues in the Sacramento Ri,’ver Region are similar to those described for the Delta
Region.

In general, water quality in the Sacramento River is good, although the possible adverse effects
associated with metals contamination from abandoned mercury and other hard-rock mining
activities are of concern. Mercuryis likelyto be found in sediments and aquatic tissue rather than
in the water column. In 1986, the CVRWQCB surveyed mercury contamination in fish and
sediment in the Sacramento River watershed. The CVRWQCB detected elevated mercurylevels
in sediment in the Yuba and Bear Rivers and in Cache, Putah, and Stony Creeks. Recent
sampling bythe LEGS National Water Quality Assessment (NAWQA) Program and reported
by Domalgalski (1999) has confirmed the continued presence of elevated concentrations of
mercury in the sediments of the Yuba River, Bear River, and Cache Creek, as well as in the
sediments of other streams and rivers in the Sacramento River basin.

Data collected by researchers at UC Davis (Slotten et al. 1997) and as part of .the Sacramento
River Watershed Program Mercury Control Planning Project (Lan’yWalker and Associates 1997)Evidence indicates
also indicates that mercury in a bioavailable form is affecting the aquatic food chain. Surveythat mercury in a

bioavailable form isresults of bioavailable mercury throughout the northwestern Sierra Nevada (from the Feather    affecting the aquatic
River south to the Cosumnes River) found the most highly elevated mercuryin the aquatic foodfood chain.
webs of the South and Middle Forks of the Yuba River, the North Fork of the Cosumnes River,
tributaries throughout the Bear River drainage, the mid-section of the Middle Fork of the
Feather River, and Deer Creek

Other metals, such as copper, cadmium, lead, and zinc, are of concern in the Sacramento River
Region. The influence of metal-hden acidic drainage from the Iron Mountain Mine site (via
Spring Creek and the Spring Creek arm of Keswick Reservoir) is apparent in water samples from
the site below Keswick Dam, where occasion£ exceedances of water quality standards for
copper have been noted. Sample analysis using,cerysmall filtrates (0.005-micrometer-equivalent
pore size) indicated that much of the copper and, to a lesser extent, zinc were in the colloidal
form. Available data from agricultural drain samples indicate that trace-metal loading from
agricultural drainage may be ~significant during certain flow conditions.
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5.3.3.4    SAN JOAQUIN RIVER REGION

Water quality conditions in the San Joaquin River Region are influenced by agricultural activities
that are associated with irrigation and agricultural chemical applicatiom. Selenium in the lower
San Joaqttin River comes primarily from subsurface agricultural drainage discharged from the
Grasslands area on the west side of the San Joaquin Valley through Mud Slough. Selenium alsoWater quality c0ndi-
is conveyed to the San Joaq.uin River in natural storm runoff during wet years, primarily fromtions in the San
Panoche and Silver Creeks. Annual selenium loads in the San Joaquin River near Vemalis3oaquin River Region

are influenced by
between 1986 and 1995 averaged 4,040 kg (8,906 ]bs) per year. The riverine load seldom reaches agricultural activities
the estuary, as flows are generallyimufficient and south Delta diversions draw most of the Santhat are associated
Joaqnin River water from the Delta. A report by Alpers et el. (1999a, 1999b) indicated that inwith irrigation and
1991, for example, the average San Joaquin River selenium load that reached the estuarywasagricultural chemical
around 2 kg per day (730 kg), compared to an average load from Bay Area refineries of 7.1 kgapplications.
per day (2,592 kg) and municipal loads that averaged 2.2 kg per day (803 kg).

Salt loading can lead to impairment of water quality in the lower San Joaquin River, in the south
Delta, and at diversion facilities. Surface and subsurface agricultural drainage waters are theSalt loading can lead
major source of salts in the San Joaquin River. The mean annual salt load exported out of theto impairment of

water quality in the
basin was approximately 770,000 tous per year from 1985 to 1994. t~yethag Recirculation oflower San .]oaquin
salt from the Delta, via the DMC to the west side of the San Joaquin Valley and throughRiver, in the south
accumulation of salts in the soils and shallow groundwater in the west side of the Valley, are theDellm, and at
major sources of salts in the San Joaquin River. Data reported by Grober (1999) at thediversion facilities.
C-W~WQCB indicate that concentrations in the San Joaquin River at Vemalis, expressed in terms
of specific conductance (umhos/centimeter [cm]) exceeded the 700-/zmhos/cm 30’day running
average objective for April through August in about 54% of the time from 1986 to 1997. These
concentrations, exceed desirable levels for agricultural irrigation and. cause problems for south
Delta farmers and for export water.

Low dissolved oxygen conditious occur in the Stockton reach of the San Joaquin River and in
urban waterways around the City of Stockton. After storms, clissolved ox~en coxacentratiom
as low as 0.34 mg/L have been recorded in Smith Canal, Mosher Slough, 5-Mile Slough, and the
Calaveras River. These conditions also occur during late summer and fall because of a
combination of high water temperalmse, nutrients, algal blooms, and discharge. Effluent from
the Stockton Regional Wastewater Control Facilityis considered to be a relatively!arge source
of oxygen-depleting substances, as is water from the Stockton Turning Basin. Although the data
are not conclusive, other sources such as urban runoff, runoff from confined animal facilities,
and sediment demand alsq may contribute slgnfficandyto lowering dissolved oxygen.

5.3.3.5    OTHER SWP AND CVP SERVICE AREAS

Two distinct, noncontiguous areas are included in the Other SWP and CVP Service Areas: in
the north are the CVP’s San Felipe Division and the SWP’s South Bayservice areas, and to the

Salinity is the primarysouth are the other SWP service areas. The. northern section of this region encompasses parts water quality con-
of the central coast counties of Santa CLara, San Benito, Santa Cruz, and Monterey’. The southern ; straint to recycling
pordon includes parts of Imperial, Los Angeles, Orange, Riverside, San Bemardino, San Diego,wastewater. The lack
San Luis Obispo, Santa Barbara, and Ventura Counties. of alternate sources

of low-salinity water
The qualityof .water from the Delta delivered to the Other SWP and CVP Service Areas is ofreduces opportunities
major concern, particularly with respect to salinity and dfin!dng water quality. Salinity is an issueto stretch water
because excessive salinity may adversely affect crop yields and require more water for saltsupplies by blending.
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leaching, may require additional municipal and industrial treatment, may increase salinity levels
in agricultural soils and groundwater, and is the primary water quality constraint to recycling
wastewater. Also, according to a Salinity Management Study, conducted by The Metropolitan
Water District of Southern California (MWD) (1997), alternative sources for MWD’s service
area generally have quite high levels of salinity. The TDS of Colorado .River water ave.rages
about 700 mg/L, whereas the TDS average at the SWP terminal reservoirs is about 300 mg/L.
The lack of alternate sources of low-salinkywater reduces opportunities to stretch water suppfies
by blending.                                           -

Constituents that affect drinking water quality include bromide, natural organic matter, microbial
pathogens, nutrients, TDS; hardness, alkalinity, pH, and turbidity. Of.particular concern to waterThe problem of

formation of bromi-purveyors are anticipated drinking Water regulations that mayrequire reductions in the levels ofhated DBPs is specific
DBPs that are formed during water treatment disinfection and oxidation while alsoto the Delta as a
implementing more stringent disinfection regulations. The problem of formation of brominateddrinking water source.
DBPs is specific to the Delta as a drinking water source. Brominated DBPs are formed bytheThe Delta has higher
reaction of bromide and TOC with the disinfectant chemicals used in water treatment,average levels of bro-
Bromlnated DBPs are of concern because of their link to miscarriages and cancer. Elevatedmide than 95% of the

rest of the country,levels of bromide (primarily from sea-water intrusion) and elevated levels of TOC that are
associated in large part with Delta island drainage contribute to the formation of brominated    making the watermore difficult to treat.
DBPs. The Delta has higher average levels of bromide than 95% of the source waters in the rest
of the country, making the water more difficult to treat.

5.3.4 ASSESSMENT METHODS

Qualitative and quantitative methods were used to assess the impacts of the Preferred Program
Alternative and the Program alternatives on water quality. Primarily qualitative methods wereThe effects of con-
used to determine water quality impacts from implementation of the Ecosystem Restoration,structing surface
Water Quality, Levee System Integrity, Water Use Efficiency, Water Transfer, and Watershedwater and ground-

Progri4ms. -~t~r~tive~is[:~[fi~t:~iv~b~e.:be~e~the~(is~i~ierit:i~[ea~h:t~supp~rtwater storage were
~]~biOmat~¢m~.tj¢~ mo~]~0f~e eff~V~i~Ss.of:h~d~lpr6~~5~ 79nlWater qu~ .tyassessed qualitatively,

~et~. The effects of constructing su~’ace w~ter and grc;~_ndwater storage were assessed
but the effects of

- storage (noncon-
qualitatively, but ~e effects of storage (noncoustmction) and conve)~nce of each option trader struction) and con-
the alternatives were quantitatively assessed based on modeling results, veyance of each

option under the
Q~mJztitative me~ods were used to predict changes in ~e concentratiom of coustiments of a!ternatives were
concern from Lr_n_plementlng t_he Storage and Conveyance elements. Specifically~ t.~e ira_pacts of quantitatively
the Program. alternatives on water quality were analyzed with DWR’s Delta Simuhtion Models assessed based on

(DSM1 and DS1V£2).
modeling results.

The generation of model~g results, ~N.ich help to predict impacts, evolved in respome to.
decisiom on the Preferred Program_AJtemative and Akematives 1, 2, and 3. Since spring 1997,
there have been several DSM2 model ~m_s; and assampdom for d~eSe ru~s have not been

¯ u~om~ Work in progress includes t~e generation of a set of mode]irA, g m~s which predict ~e
m~ges of Lrnpacts of each Progm.m Alternative ~a~der a reaso~ble ra~e of water management
scenarios, refe=ed to as "boo~nds." The set of assumpdom for the boo~nds include a m~ge
of water demands and re~dato~y requirements. The ass~ned ranges also were includedin the
No _A.cdon Alternativei A more def.’died descfipd0a of ~e boo~nds are in Sectiom 5.1.4.1 and

.’?-.L~2[-~,;]_-’~[[’.’~’"[-..-[-[.-2".:J-~[LJ-~[.-if-f.~]:~,:Z’:;:?!:’" ; ," ~[" " ’~: "~" :.~ ’*;;’~ : ’: ’": ~ ’ : ~’-" ;: ’:":’ "
ȳ ........... ,y, ............... . ~ . ................... 1~ ........... ............................................
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~e ~ s~g (~ted ~ch 1997) rues D~SM1 ~d s~s five ~fives, hcl~
E~ Deh ~o~, In~ Soa~ Deh Pmg~ ~SDP), No~ Deh Prog~
Deka Prog~ ~ ~od Dive.ion, ~d ~o~a Urb~ Water ~en~ (~A)
~temafive C Geo~. S~ly, ~e ne~ s~y (dated A~t 1997) rues D~SM1 to
s~te Pro~ ~te~fives 1~ 1~ 2B, 2D, ~d 3E. ~e J~ 1998 s~y rues
D~S~ to s~te Prog~ ~temafives 1~ 1~ 2B, 3E, ~d 3~ F~y, ~eJ~e 1998
s~y ~o rues D~S~ to s~ Pmg~ Mm~fives 1 ~ ~, ~d 3 X ~ 1998). ~e
~emnce be~een ~e J~ ~d J~e s~s, however, ~ a v~fion ~ ~e D~IM s~s
~at ~ Mco~omted Mto ~e s~fiom. F~er descHpfiom of ~e Delta h~olo~ ~d
opem~ ~s~fiom for each Mte~five for each m ~e presented h each o{ ~e above-
referenced doc~n~.

In Feb~ 1998, Delta modeJ~ s~es ~m peffo~d for ~e Dive,ion Effec~ on F~hefies
Te~ ( DEF~ ~d were completed m~ D~S~. ~ese mode~ res~ were reed to
pm~ ~e pe~o~ce of ~e Pmfe=ed Pro~ ~te~five for a rage of ~smpfiom ~at
wo~d ~ect ~ter opem~om.

Delta mode~g of flow, E~ ~d ~mr leve~ ~ ~e sou~ Delta were reed to pre~ct ~ter
q~W~ac~ of ~e Prog~ flm~dves. ~do~y, ~e s~dom ~m reed to describe    Delta modeling of

flow, EC, and waterDel~ ~o~ ~d e~om ~der v~om ~te~fives over ~ e~ended period of ~e. levels in the south
Delta were used to

D~ ~e p~t ~, ~e Delta Mode~ Se~on h~ .been conduc~g EGb~ed ~ter q~wpredia water quali~
model ~ for ~e Progm EC ~ a conve~em ~ter q~W M~cator because k ~ a goodimpa~ of the
~dex for sa~V. EC ~ e~fly ~ed M ~e field, ~d ~erefore pro~des good recor& foralternatives.
model c~b=don ~d ve~icadon. In evMm~g ~e ove~ envkomen~ comeq~nces of
~dves, model pre~cdom of mere ~ EC.vMms for a 16-~ h~rologic seqmnce
~m reed to co~e ~e pre~d long-te~ peHo~ce of each Mtemadve ag~t ~e No
~don M~dve or e~g con~dom. In evMm~ ~e pe~o~ce of each M~mafive for
"wo=t-c~e" con~dom, model pre~cdom of mere money E C d~ ~ ~d cHficM ~
~m reed. Ho~ver, ~e resd~ of ~ese ~ ~ynot pre&~ ~e comen~dom of o~er ~r
q~W comfi~n~ ~t ~e not ~ecdy re’ted to s~W.

A ~ferem approach ~ M~oduced, c~ed "fMgew~," to help lacerate premiere of
comfi~n~ o~r ~ s~W. ~e idea be~d f~ew~~ ~ to ~ck ~e ~ter co~ from
each so~ce sep~tely. It ~ ~s~d ~at s~ ~jor so~ces of ~ter emer ~e Dell: ~e
Sac~mo ~ver, Sm Joaq~ ~ver, e~t side s~, Yolo B~s, ~ter from ~ez, md
~-Del~ agHcd~ ~age eel. T=c~g ~ese ~o~ to ~e Deka ~ c~ed "so~ce
~c~." In ad&don, ~e ~ter eme~g ~e Del~ at ~e~m ~s ~ ~c~d sepm~ly, c~ed
"~ ~c~g." For most model ~, ~e h~olo~ ~s~d to c~e monad ~e~fore,
~ ~�~ ~ pe~o~d M a money mode. For ex~ple, ~e water ~at ente= ~e Deka
M Feb~ ~ mo~to~d sepmtely from ~e water ~t end= ~e Delta M Jm~. In ~e
f~ew~ mode, DS~ ~ s~ a to~ of 72 comd~n~ (from 6 so~ces md for 12
mon~ M ~e ~). ~e resd~ cm be app~ed to my come~adve comd~m. A come~adve
~ter q~ comfi~m ~ a relatively s~ble comd~m ~t does not chmge che~c~
composition M m aqmdc en~o~m. ~e ~ w~ veiled by comp~g ~e resd~ ofThe output from a
~e fMgew~ ~es M~ ~e EC mode~g, m~g D~S~. ~n~erprintin~ run

consi~ of 72
~e ouWut from a f~ew~~ m com~ of 72 n~be= at my~ven location md ~. In    numbersat any Oiven
essence, ~ese n~e= represent ~e "so~e b~n~ ~dos" ~t ~nd on location md ~.    location and time.
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Once these blending ratios are known, they can be applied to any conservative water quality
constituent, provided the concentration for that constituent is known for all the sources of water
ha the Delta at all times.

To verify this approach, the Delta Modeling Section applied the fingerprinting approach to
predict EC concentrations and compared their results to actual EC predictions by DSM2 ha
standard water quality runs. The results are quite consistent.

The modeling effort is a valuable tool developed to predict the effects of the proposed storage
and conveyance facilities. Models are subject to continued refinement and improvement, and
cannot provide all of the information needed to analyze the impacts of the Program alternatives.
A more complete.description of modeling assessment methods is given ha Attachment A. Where
the modeling results are incomplete or not applicable, impacts were estimated based on other
available information and professional judgement.

5.3.5 SIGNIFICANCE CRITERIA

The significance of both adverse and beneficial effects on water quality was assessed based on.
modeling studies described above and in Attachment. A and programmatic analyses. Impacts on
water quality are considered potentially significant if implementing the Preferred Program
Alternative has the potential to result in any of the following conditions:

¯ Benefichl uses of the water are adversely affected.
¯ Existing regulatory standards are exceeded.
¯ An undesirable effect on public health or environmental receptors is produced.

Program effects are Considered beneficial if implementing the Preferred Program Alternative
would result in the reverse of one or more conditions listed above. Given that model predictions "-
are subject to error, potentially significant water quality changes are defined as those that exceed:lhe uncertainty in the
the probable uncertainty ha the modeling results. Predicted effects that fell within the probablemodeling results is
uncertainty in the modeling results could not be interpreted and were considered less thanestimated at approxi-
significant. The uncertainty in the modeling results is estimated at approximately +10%. mately 4-10%.

5.3.6 NO ACTION ALTERNATIVE

By 2020, state-wide water use is projected to increase from 79.4~ MAF (based on 1995
demands) to 80.50 MAF during near-normal years, and from 64.79 to 65.96 MAF duringAlthough water use is
drought years. Although water use is projected to decrease slighdy in agricultural regions,projected to decrease
reductions in alternative supplies and proportionately larger increases ha urban area demandsslightly in agricultural

would result in increased overall demands for Delta exports. As a result, total annual demandsregions, reductions in
alternative suppliesfor Delta exports could increase from the current range of 5.9-6.9 MAF, to a range of 7.1-and proportionately

7.6 MAF in 2020, depending on the annual hydrology, larger increases in
urban area demands

The No Action Alternative supplements the existing conditions with some reoperation ofwould result in
system facilities to accommodate changes ha flow " .timhg resulting from 2020 demands, increased overall
Under the No Action Alternative, future SWP and CVP operations, and resultant controlleddemands for Delta
flow conditions in the Bay-Delta system and its tributaries are assumed to be managed essentiallyexports.
as they are today, with one exception. Increased Delta export demands are projected to be

5.3-20
CALI:~D Dt~tt Ptogr~mme~e I~I~/I~IR ¯ June I gg~
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satisfied largely byincreased south Delta pumping during August through March in near-normal
and wet years, and December through Februaryin dry and critical years.

The following elements of the No Action Alternative are particularly pertinent to water qualiW.

* Water storage and conveyance facilities currendy under construction would beUnder the No Action
completed. These facilities include the Eastside Reservoir and Inland Feeder;, interimAlternative, water
reoperadon of Folsom Reservoir;, :levee restoration along selected reaches of thestorage and convey-
Sacramento River, its tributaries, and flood bypasses; and Stone Lakes NWR.ance facilities current-

ly under construction
¯ Wastewater and water treatment facilities would be expanded to meet the needs ofwould be completed.

growing populations.

¯ Treatment levels would remain at current levels, increase if source water becomes
more degraded, or improve in response to new regulations.

Other 8perations and factors that would affect Bay-Delta channel and export water quality
conditions include hydrologic and environmental conditions in the watersheds, population and
land use, the quality of point and nonpoint source discharges, upstream reservoir releases and
diversions, Delta outflows and sea-water intrusion, the provisions of the CVPIA and Bay=Delta
Accord, and compliance with the State and Regional Water Quality ControlBoards’ Basin Plans
and the State Board and Delta Water Quality ControlPlan standards. Future changes in the Bay=
Delta Accord, flow requirements, water quality standards, and water fights decisions could
impose additional regulatory controls over SWP and CVP operations and Delta inflows
controlled by upstream users. Changes in such regulatory controls could result in
propo~onately larger effects on water quality durhzg dry and critically dry’water-year types.

Tables 5.3.3a and 5.3.3b show predicted changes in salh~i .tythat would occur in the Delta trader
the No Action Alternative compared to existing conditions. Table 5.3.3a shows average changes
.over a long period that includes a ftdl range of hydrologic conditions (wet, normal, d.ry and
critic~ydry~ars). Tables 5.3.3b shows changes for dryand critically=d .ryyears only. Positive
values in the tables indicate an increase in salini .ty relative to the existing condition; negative
values indicate a decrease.

Separate predictions are shown for Water Management Criteria A and B. ¢’~,~-kerioii

__F_or each criterion, changes are shown for average monthly v.alues and for the month during
which the highest salh~i .ty concentrations are predicted (o occur.

Tables 5.3-3a and 5.3-3b indicate that the No Action Alternative is projected to result in less-
than-significant changes throughout the Delta Region when compared to modeled existing
conditions. For example, during the long-term hydrologic sequence at OCFB, the annual average
salinityis projected to increase by 10-40/~mhos/cm (2-898), and the mean monthiysalinity for
December is projected to increase by about 40-70/~mhos/cm (4-8%). (A pereemage change
between _+10/~ii{i,,.3~/Ci~Ti percent is considered within the margin of error of the model analysis
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and is defined as less than significant.) During dry and critical years, Table 5.3-3b shows that
these ranges increase by 0-60 ~mhos/cm (0-10%) for the annual average and by 10-70
/zmhos/cm (1-6%) on average for December.

Water quali .tyfor.other constituents (other than salinitythat has been addressed above.) would
change under the No Action Alternative in response to the effects of population and land use
changes, increased export demand, and the effects of furore regulato .ry controls. According to
modeling conducted by D WR (1998 DSM model run) the predicted frequency distribution of
.bromide at the Contra Costa Canal Int.ake on Rock Slough has a median concentration of about
250 ug/1 under existing conditions which would increase to about 300 ug/l under the No Action
Alternative. At Clifton Court the modeling indicated a median bro..mide concentration of 150
ug/1 under existing conditions and about 200 ug/1 under the No Action Alternative. These
changes are primarily the result of increased export demand and associated increased salinity
intrnsion into the.Deka..

Organic carbola concentration in the Delta are asstuned to remain essentially~inchang~d tinder
the No Action Alternative. According to M~0Y) esthnates the median organic carbon
concentration at the Harvey O. Banks Pumping Hant would be about 3.2 mg/1, and the 90~
percentile concentration would be about 3.8 mg/1 (WQPP, Section 3.7.2). Under existing
conditions the mean concentration of DOC at the Balxks Pumping Plant is about 3.7 rag/1
(Table 5.3-2).

Project levee mairltenance is assumed to continue in accordance with current requirements and
practices, but no major rehabilitation efforts would be undertaken. Despite maintenance actions,
levees could continue to deteriorate, increasing the risk of their failure due to seismic events,
erosion, and overtopping. Such levee failures could threaten water quality at the CVP and SWP
pumps, and at other water supply intake locations. The severity and extent of any degradation
caused bythe potential influx of ocean salinity (including bromide), TOC, soils, and sediment,
and bythe potential release of a varietyof chemicals and wastes used or stored in areas protected
bylevees would depend on many factors. These factors include the season, hydrology, available
reservoir storage, location of the breaks and storage, and extent of any flooding. In the worst
case (foreseeable. onlyin the event of a series of earthquake-induced west Delta levee failures
that occurred during summer to hte fall or during drought periods), water could become
temporarily unusable for municipal and agricultural supplies for extended periods until the
contam-inants could be flushed from the s~tem. The resultant pooling of ocean salts, including
bromide, in the Delta would cause potentially significant adverse impacts on water users and
could cause a prolonged interruption of supply from the state’s predominant water source.

The growing imbalance between Delta-dependent water demands and the available supplies of
good-quality water could be exacerbated in some regions. This .could occur in the service areasIn some regions,
if providers were required to rephce good-qualityDelta water with poorer quality water obtainedproviders would be

required to replace
from less desirable, alternative sources. Regardless of the source of the degradation, resultantgood-quality Delta
water quality impacts also could produce potentially significant adverse impacts on dependentwater with poorer
water treatment costs, economic productivity, fish and wildlife habitats, public health, and socialquality water
well-being, obtained from less

desirable alternative
sources.
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5.3.7 CONSEQUENCES: PROGRAM
ELEMENTS COMMON TO ALL
ALTERNATIVES

For water quality-, the environmental consequences of the Ecosystem Restoration, Water
Quality-, Levee System Integrity, Water Use Efficiency, Water Transfer, and Watershed Program
elements are similar under all Program alternatives, as described below. This section also
discusses the environmental comequences of the Storage and Conveyance elements that are
common tO all alternatives-- those related to comtruction. The environmental comequences of
actions in the Storage and Conveyance dements that are not related to construction of facilities
vary among Program akemadves, as described in Section 5.3.8.

The discussions below relate to all Program regions.

5.3.7.1 ECOSYSTEM RESTORATION PROGRAM

The Ecosystem Restoration Program involves expanding floodplains and creating wetland
habitat in the Bay-Delta System, and altering the management of storage reservoirs to provide
more water for environmental purposes. The program would result in both short- and long-term
effects on water quality-. The short-term effects would occurduring and in the years immediately
following construction.

Construction activities necessary to implement the Ecosystem Restoration Program would
include breaching and demolishing existing levees, and constructing new setback levees. MostQuantities of soil
of the comtrucfion activities would occur in dry conditions, but some construction in waterwayswould be released

into the water column
would be necessary. Total suspended solids (TSS) is the primary contaminant O{ concern thatduring in-water con-
would be affected by construction activities. Quantifies of soil would be released into the waterstruction, and flowing
column during in-water construction, and flowing water would d~slodge soil particles from newwater would dislodge
levees and wethnds during the inkhlwater-soll contact period. Soll particles would increase thesoil particles from
TSS content of Delta waters in the vicinity of construction activities. Nutrients and organicnew levees and wet-
matter also are likelyto be released durL~ construction. Became some of the older levees maylands during the initial
have been built with dredge spoils when environmental regulations were less stringent, there ~swater-soil contact
a possibilltythat toxic substances could be released during their demolidon. Before constructionperiod.

occurs, soils will be tested to determine potenfiallytoxic substances. Such substances maybe
avoided or mitigated, depending on the type and concentration. Inlsome ca~ c&:e Sampling
and testing w~,]ead to ,en~eered Solutions t~) prevem :toxlc ma~eria! :~xvSs~ to
.¢n.v..~onment. If  oxic, se nts, are.to be:exposed, an ~nglnee~: c@
word.prevent ¢r~f.vironmental exposure of that material. It is expected that impacts of the
Ecosystem Restoration Program that are associated with construction can be reduced to a less-
than-significant level.

The long-term effects of the Ecosystem Restoration Program Wbuld include both beneficial and
adverse changes in water quality-. Expanding the floodplains and wetland areas in the Deka, in
the northern portions of the BayRegion, and along the Sacramentoand San Joaquin Rivers and
their tributaries would restore some of the natura] self-purification capacity- of the waterways.
Some contaminants are removed byvarious physical, chemical;and biological processes as fiver
water flows through vegetated areas. The increased acreage of wetlands under the Ecosystem
Restoration Program would increase the opportunity- for thes~ processes to occur. Also, most

CALFED Dra~ Programmatic EIS/~IR ¯ June 1999
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of the land that would be converted to wetlands or floodplain now is used for irrigated
agriculture. Conversion of irrigated cropland or pasture to wetlands would reduce the discharge
of nutrients and other agricultural chemicals into waterways, which also would benefit water
quality in the Bay-Delta system.

gephcing irrigated cropland with wetlands could result in a net increase in water salinity because
evaporation would increase. However, the conversion from irrigated crops to wedands, also
could reduce salinity due to the reduction or elimination of applied salts through fertilizerInundation of soils
application. The concentration of TOC in river water also may change, but k is unknowncould cause changes
whether concentrations would be increased or decreased. Wetlands have a demonstratedin the degree to
capacity to generate organic carbon. Inundation of soiJs could cause changes in the degree towhich the organic
which the organic content of organic (peat) soils is mobilized into Delta waters. Some theorizecontent of organic
that the change from cropland to wetlands would extend the period in which water is in contact(peat) soils is mobil-
with peat soils, thus increasing TOC concentradons. Others theorize that opporttmities forized into Delta
contact with peat soils would be reduced because sediment would be deposited in the wetlands,waters.
separating river water from direct contact with the underlying peat soiJs. Some studies currendy
are being conducted to evaluate how TOG is assimilated in the environment through
microorganisms. Additional studies are needed to estabEsh the relationship between
management of riverside lands and TOG concentrations in river water.

If the Ecos~tem Restoration Program causes a reduction ha TOC concentrations, there could
be an adverse effect on biological productivity in the Delta ff carbon is the linaiting ecological
factor. The reduction in TOC concentration wotdd h~aprove the suitability of Delta waters as
a drinking water source. If TOC concentration is increased by the Ecos)~tem Restoration
Program then biological productivity may be increased and the suitability of water for drinldng

uppl d d ~ .........
¯ _1 ....~.~ .......a~ .... a ........1 ...... ,._~,-,~

~ .I"..-2~: ............. "- ....... tl .... kl .... 1-~ "w, .......... T"s__2 ..... 2-.- 1~, .............. 171_-1 .... 1 ....... 11

~r,e,ist,res ar~ ,-,e~ded. Until specific project plans are fommlated, it will not be possible to
answer all uestqons concerning mitigation measures for otentia] ~dverse ch,an~es in
Miti~ation measures fore TOC could include fi!lin~:and draining the wedands in martrie~ that

systems for discharges from: c.or~}mctM..:~da~.d~ ;..d;~g[.:ce~ta~ [. ~6~8d;ii[~
Nbtwithstanding, CALFED is committed to adequate investigation of potential negative impacts
of ecosystem restoration measures, and to Kdl ~rfitigation of any such impacts as a condition of             " ""
project inaplementation.                                                                .
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Under the Ecosystem Restoration Program, flow regimes in the Sacramento and San Joaquln
Rivers, their tributaries, and the Delta would be established that emulate natural seasonal flows. Reestablishing natural
These large flows would be allowed to pass through the Delta and on to San Francisco Bay. flow regimes would

help to lower water
Their long-term effects would include lowering water salinity and temperature, and increasing salinib/and tempera-
dissolved oxygen concentrations in Delta waterways at certain times of the y~ar. These effects ture, and increase
would benefit water quality for ecosystem restoration, dissolved o~gen

concentrations in
Delta waterways at

5.3.7.2 WATER QUALITY PROGRAM certain times of the
year.

The Water Quality Program Calls for a range of actions that would reduce the discharge to
waterways of contaminants in municipal and industrialwastewater, urban and agricultural runoff,
and drainage from abandoned mines. Water supply intakes would be relocated to areas with
better water quality. Research and monitoring programs would be undertaken to improve
understanding of the significance of various contaminants in water and the effectiveness of
remedial actions. The actions are described in detail in the Water Quality Program Plan

The long~tenn effect of the Water Quality Program would be to reduce the mass of some
conta~rfinants (e.g. metals, pesticides, tot;~l suspended solids ;and nutrients) entering San
Francisco BaT; the Sacramento-San Joaqttin Delta, the Sacramento and San Joaqt~ Rivez~s, and
other Bay-Delta tributaries relative to the No Action Alternative. This would, in turn, improve
water qt~tli .ty in the Bay-Delta s~tem relative to the No Action Akemative. It is not possible"
to make qtmntitative estimates of the reductions because the effectiveness of manyof the actions
in the Water Qtm]ity Program is nnlmown.             ¯ .

It should be’ noted, however, because urban development is expected to proceed rapidly in the
Sacramento and San Joaquin Valleys between now and 2020, the reductions in discharge of
some contazr~nants attributable rtO the ~/’ater _( _Duali .t-y Program may be offset by increases
attributable to urbanization. For example, the reduction ha. discharged metals attributable to
those elements o{ the ~ater Quality Control Program that address discharges from abandoned
rnhaes would likely be offset by an increase in the discharge o{ metals in urban rm~off.

: __1__-1: .... ! ....... _¢T~_1 ..... _1 .~ ............ £ .... . .................... : ...... -1 ..... :__’_ _1 .......... 1__

A specific action addresses reducing the discharge of oxygen-demanding substances in the    contaminants
vicinity of the City of Stockton. As a result, this action would improve the dissolved oxygen
content of waters in the southeast Delta. Another action addresses reducing the discharge of
selenium from oil refineries, which would reduce selenium concentrations in the waters of San
Francisco Bay.
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Drinking water actions would benefit municipal water supply customers in the Central Valley
and in the Other SWP and CVP Service Areas who obtain their water supplies from the Delta
and its tributaries. Municipal and agricultural users of Delta water also would benefit from the
water quality actions to relocate water supply intakes to areas with. better water quality. The
Water Quality Program would not result in any long-term adverse environmental impacts.

Some actions in the Water Quality Program involve construction (for example, increased
treatment of municipal and industrial wastewater and urban runoff, and agricultural irrigation
system improvements). Construction activities would occur in the Bay, Delta, Sacramento River,
and San Joaquin River Regions. It is expected that the adverse impacts Of construction on water
quality, primarily the discharge of soil particles and consequent increase of TSS concentrations
and the associated release of toxicants in the vicinity of construction sites, could be reduced to
a less-than-significant level bythe application of appropriate .mitigation measures.

5.3.7.3    LEVEE SYSTEM INTEGRITY PROGRAM

The Levee System Integrity Program involves extensive construction to raise and strengthen
levees in the Delta. The program would result in short-term adverse effects on water quality inThe levee System

the Delta. The program would result in long-term benefichleffects on water qualityin the DeltaIntegrity Program
involves extensive

and on the quality of water supplied to municipal and agricultural water users in the Centralconstruction to rhise
Valley and in the Other SWP and CVP Service Areas. and strengthen levees

in the Delta.
Waterside construction activities for the Levee System Integrity Program would ~esult in short-
term effects on water quality similar to the levee modifications components of the Ecosystem
Restoration Program, except that theywould occur onlyin the Delta. Local increases in the TSS
content of waters in Delta channels are expected. Some increase in. nutrient and TOC
concentrations also may occur. Toxic substances contained in old levees or in channel sediments
could be released during waterside levee work or dredging. However, it is expected that short-
term construction impacts can be reduced to a less-than-significant level.

If sedinaents for the put’pose of levee system constrtlction were to be obtained from non-local
sout’ces such as the Bay, careful consideration would be taken to ensure that there would be no
adverse effects on water qu’ali .ty or natura! resources.. For example, Bay sedinaents may contain
elevated levels of salts that would prevent their use without conducting additional monitoring
and/or incorporating salinity control strategies.

If the levees are not improved, the risk of failure during earthquakes and floods or as a result
of gradual strucuwal deterioration is considerable. A catastrophic levee failure could cause salineA catastrophic levee
waters from the Bay to penetrate deep into the Delta. This would be most pronounced in dry. failure would cause

saline waters fromor critically dry years when the fresh-water flow from the Central Valley is insufficient to repel    the Bay to penetrate
saline waters. Intrusion of sea water would result in a potentially significant adverse impact ondeep into the Delta.
beneficial uses of Delta waters, including municipal and agricultural water supply and possibly
the protection of aquatic life. Water customers in the Central Valley and in the Other SWP and
CVP Service Areas could, be deprived of water from the Delta for months or years. The Levee
System Imegrity Program would reduce the risk of catastrophic levee failure and consequendy
the risk 6f a sudden deterioration in water quality. The Levee System Integrity Program would
not result in anylong-term adverse effects on water: quality.
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5.3.7.4 WATER USE EFFICIENCY PROGRAM

A number of measures in the Water Use Efficiency Program provide incentives for water
conservation and reduce institutional barriers to water recycling. Because little construction
would be involved, short-term adverse environmental impacts are considered less than
significant.

The primary long-term effect of the Water Use Efficiency Program would be reducing the
amount of water needed to support a given level of population and economic activity in
California. Because diverting water from streams for human use generally results in adverse
impacts on water quality (such as increased temperature and less dilution of contaminants), an
increase in water use efficiency would result in an overall benefit to water quality. However, the
beneficial effect would not be distributed evenly across all surface waters and maybe partially
offset by adverse impacts. Increased water use efficiency would adversely affect water quality ~
when the volume of municipal wastewater or agricultural tailwater discharged to a stream is
reduced but the mass load of salts and other contaminants in the discharge remains the same.
However, since the Water Use Efficiency Program is also focusing on achieving benefits related
to water quality and flow timing, it is expected that many of these potentially significant adverse ,
effects would be offset by other water qualityimprovements. Any potentially significant adverseThe primary long-
effect would be most pronounced in streams where municipal or agricultttral dischargesterm effect of the
represent a substantial proportion of streamflow. Water Use Efficiency

Program would be
The water quality benefits of the Water Use Efficiency Program primarily would occur in thereducing the amount

Bay and Delta Regions, and in river reaches in the Central Valley downstream of municipal andof water needed to
support a given level

agricnltural water supply intakes. The quality of water diverted from the Delta could be of population and
improved, which could benefit municipal and agricultural water users in the Central Valley andeconomic activity in
in the Other SW’P and CVP Service Areas. Any adverse effects of the Water Use EfficiencyCalifornia.
Program would occur most acutelyin small streams in the Sacramento River and San Joaquin
River Regions, downstream of muiaicipal and agricnltural wastewater discharges. In most cases,
it is expected that the localized adverse water quality impacts of the Water Use Efficiency
Program can be mitigated to a less-than-significant level by increasing treatment of wastewater
before it is discharged to waterways, increasing fresh- water releases from reservoirs to provide
more dilution water, or altering the timing of agricultural remm flows to coincide with periods
when receiving water bodies have greater assimilative capacity. Water efficienc~ measures would
not be applied in small watersheds where adverse impacts, as detemained bysite specific review,
on water q~mli .ty are significant and mitigation meas~tres are impractical.

5.3.7.5    WATER TRANSFER PROGRAM

The Water Transfer Program proposes a framework of actions, policies, and processes that,
collectively, would facilitate water transfers and further development of a state-wide water
transfers market. Tiffs could result in the transfer of water from areas of abundance to areas of

Water transfers wouldscarcity. The program does not include specific water transfer proposals. These would occur
between willing sellers and willing buyers as they do now. Little cons~on would be involved;

delay or eliminate the
need to develop new

consequendy, short-term adverse impacts are considered less than significant, water supply sources,
probably new storage

Unlike the Water Use EfficiencyProgram, the Water Transfer Program would not reduce thereservoirs, which
total amount of water needed to support a given level of population and economic activity,would result in the
Rather, it would temporarily or permanendy reallocate water supplies among various users,potential to improve

including the environment, water quality.
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Water.transfers could affect water quality primarily through changes to river flow and water
temperatures. In addition, the source of water for a transfer, the timing, magnitude, and pathway
of each transfer would affect the potential for po.tentially significant impacts. Potential beneficial
water quality impacts are a function of the ability of a transfer to decrease the concentration of
various contaminants through both increased stream_flow and the potential for obtaining higher
quality water from several sources. Because specific transfers can invoke both beneficial and
adverse impacts, at times on the same resource, net effects must be considered on a case-by, case
basis.

The Water Transfer Program could benefit the Other SWP and CVP Service Areas when water
of higher quality than local sources is imported into the region through a water transfer. For.
example, water transferred into southern California from the Central Valley can be of better
quality than existing sources imported from the Colorado River.

5.3.7.6    WATERSHED PROGRAM

The Watershed Program would provide technical and financial assistance to local watershed
programs. It would support projects, including ecological restoration projects, that would reduce
the discharge of contaminants from nonpoint sources to wate~cays. The contaminant most
likely to be affected is TSS, but some reduction in the discharge of nutrients, pesticides, and
pathogenic microorganisms also may occur. Because most of the nonpoint source control
measures are likelyto be nonstructural, little consmmion is expected. Consequendy, short-term
adverse impacts of the program on water quality are expected to be less.than significant.

Long-term impacts of the Watershed Program on water quality are expected to be exclusively ......
beneficial. By reducing the mass of pollutants reaching the Delta from tributary streams, theLong-term impacts of

the Watershedprogram would improve in-stream water quality and the quality of ~ter diverted for municipalProgram on waterand agricultural use. In-stream water quality would be improved in the Sacramento River andquality are expected
San Joaquin River Regions, and the reduced contaminant load in Delta outflow would benefitto be exclusively
the Bay Region. Improvements in the quality of water diverted from the Delta would benefitbeneficial.
municipal and agricultural uses in the Central Valley and in the Other SWP and CVP Service

5.3.7.7 IMPACTS RELATED TO CONSTRUCTION FOR
STORAGE AND CONVEYANCE E LEMENTS

The Program altemative~ mayinclude new storage projects. Water storage may occur in surface
or groundwater reservoirs. The storage projects would result in short-term and long-term effects
on water quality. The short-term effects on water quality from construction of surface water
reservoirs primarily would result from ground disturbance and consequent increased soil erosion
rates. Excess sediment could be discharged to streams from construction activities being
performed in streams and from precipitation failing on exposed soils.

Groundwater storage projects could use injection wells, or spreading basim to convey water toGroundwater storage
underground storage. Because c0nstrucfion of injection wells would i~,volve little groundprojects could use
disturbance or increased soll erosion, minor adverse effects on water quality are expected,injection wells or

, ’ spreading basins to
convey water to
underground storage.
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Short-term impacts on water quality from surface water reservoir construction would affect the
Delta, Sacramento River, and San Joaquin River Regions. Short-term adverse effects on water
quality from groundwater storage construction would affect the Sacramento River and San
Joaquin River Regions. Mitigation is available to reduce all potentially significant impacts to less-
than-significant levels.

Storing water in surface reservoirs mayaffect water qualityin a number of ways. The reservoir
pool would inundate previously dry lands. Depending on geologic character[s-tics, trace elements
may be mobilized, particularly in the deeper parts of the reservoirs where dissolved oxygen
concentrations maybecome depressed. Mercurycompounds are present in rocks in some parts
of the Sacramento Valley. Under certain conditions, these compounds maybe converted into
biologically available methyl mercury. Reservoirs in California generally experience algal blooms
in the first years of operation due to mobilization of nutrients. Periodic blooms can continue
indefinitely.

Typically, surface water reservoirs would be used to store abundant spring flows for later release
and use in dry months or years. Off-stream reservoirs would alter the hydrology of theoff-stream reservoirs
intermittent or small perennial streams on which they are built. Spring flows would be reducedwould alter

hydrology of the
or eliminated compared to unimpaired flows, and flow in naturally dry periods would beintermittent or small
increased. Because reservoirs trap sediment, the TSS content of water released into theperennial streams on
downstream channel would be less than the TSS content of stream water prior to reservoirwhich they are built.
construction. The reduction in TSS content would be greatest during high-flow conditions.Spring flows would be
Nutrients and organic matter in particulate form also would be trapped in the reservoir, and their ’reduced or eliminated
concentrations in streamwater belowthe reservoir would be reduced. Depending on the designcompared to unim-

paired flows, and flowof the reservoir oudet, the dissolved oxygen content of released water could be less than that
in naturally dryof the stream to .which-qs-k it i__As discharged, resulting in lowered oxygen in the stream,periods would be

Go. nversely, when the .reservoir is spilling, water may become supersaturated with oxygen andincreased.
mtrogen.

During periods of low unimpaired streamflow, releasing water from reservoirs could
substantially reduce water temperatures in the downstream river reaches. Water releashd from
reservoirs initiallywould be cooler than unimpaired stream waters and would remain cooler due
to the increased flow volume. Groundwater storage

would be used
Groundwater sto~age would be used conjunctively with surface waters to meet various needsconjund:ively with
and demands for water. During periods of high streamflow, groundwater aquifers with availablesurface waters to
space would be artificially recharged, with surface water, using spreading basins or injection wells,meet various needs
Water would be pumped from the aquifers to meet municipal and agricultural water demandand demands for.

water.
when surface water supplies are limited. Pumped water may be used direcdy or returned to ,
surface streams for diversion at a downstream location.

The quality of water diverted from surface streams, temporarily stored in the ground, and thenThe quality of water
withdrawn for use would be altered. Water pumped from the ground would contain lessdiverted from surface
suspended solids, more dissolved solids, and generally higher nitrates than the source water. Ifstreams, temporarily
the water is used direcdy by municipalities or agricultural, its ~uitabilityfor use would be reducedstored in the ground,
somewhat byits increased mineral concentrations. If the water is pumped into a surface streamand then withdrawn

for use would beduring low-flow periods, it would result in similar effects to those described for releasing wateraltered.from surface reservoirs, with the possible addition of increased biological productivity due to,
the presence of nitrate.

The diversion of water into storage from the Sacramento River; San Joaquin River, or other large
streams tributary to the Delta during high-flow periods would reduce the magnitude and
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duration of high flows. Although the effects of the diversions on in-stream water quality in the
rivers and in the Delta would be minor, theycould be of greater consequence to San FranciscoThe potentially signi-
Bay. Periodic high flows from the Delta profoundly affect salinity concentrations in the Bay andticant impacts of a
mayplay an important role in initiating water circulation in the South Bay. Increased diversionreduction in the mag-

nitude and frequen~of water from the Delta for transfer to storage reservoirs via the California Aqueduct or theof high Delta ou~ows
DMC could reduce Delta outflow and adversely affect water qualityin San Francisco Bay.on water quality in San

Francisco Bay would
Release of water down the Sacramento River, .the San Joaquin River, or other major streamsbe unavoidable.
during low-flow periods would improve water quah’ty inthe rivers and in the Deka.
Contaminants discharged by cities, industries, and agriculture would be diluted; and in-stream
contaminant concentrations would be reduced in the rivers and in the Delta. Improved water
quality in the Delta would benefit municipal and agricultural Water users in the Deka, Central
Valley, and the Other SWP and CVP Service Areas.

Most of the long-term adverse effects of surface and groundwater storage on water quality can
be ?educed to a less-than-significant level byvarious mitigation measures.

5.3.8 CONSEQUENCES: PROGRAM
ELEMENTS THAT DIFFER AMONG
ALTERNATIVES

The generation of modeling results, which helps to predict impacts, evolved in response to
decisions on the Preferred Program Alternative and Alternatives 1, 2, and 3. Since spring 1997,
there have been several DSM2 model runs, and assumptions for these runs have not been
uniform. Recent modeling work includes the generation of a set of modeling runs that predict
the .ray.ges of impacts of each Program Alternative under a reasonable range of water
management scenarios, referred to as bookends. The set of assumptions for the bookends
include a range of water demands and regulatory requirements. The assumed ranges also were
included in the No Action Alternative. A more detailed description of the bookends are in
Sections 5.1.4.1 and 5.:1.4.2 of Chapter 5.1. These results, although available and incorporated
in this analysis, are considered pre "lmfin~.

For water quality, the Storage and Conveyance element actions that are not .related to
construction are integrated and result in environmental consequences that differ among the
alternatives, as described below.
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5.3.8.1    PREFERRED PROGRAM ALTERNATIVE

Delta Region

The Preferred Program Alternative is a phased process that does not approve the construction
of the diversion facilityuuless certain criteria are met. The Preferred Program Alternative wouldThe Preferred Program ¯
ftmction similarlyto .Alternative 1 if a diversion facilityis not constructed. The remainder of this Alternative is a phased
section, inck~ding tables and graphs describing the Preferred Program Alternative, assumes thatprocess that does not

approve the construc-
a diversion facilityis in place, tion of the diversion

facility unless certain
The four primary~sources that transport contaminants into the Delta are San Francisco Bay, thecriteria are met.
Sacramento and San Joaquin Rivers, and waste discharges into the system. Other primary
variables include high-qualkyinflows from tributaries, especially the Sacramento River and east
side streams, and the tinting and distribution of their flows throughout the Delta. The capacity
of conveyance features and new storage facility capacities and locations (if any) will gready
influence the overall and localized water quality effects of the Preferred Program Alternative
(and the other Program alternatives evaluated) on constituent sources and their circulation
within the Delta, the Central Valle~ and areas of use. The locadous of key water quality
simulation stations and the Deka subregions that they represent which are used to gauge the
water quality effects of primary concern are shown in Figure 5.3-1. The subregions were
delineated on the basis of common hydrodymmic and water quality characteristics that help to
determine the water quality impacts of the Program alternatives.

Water quality conditions in the Deka would be best where and when good-quality water,
pfimafilyfrom the Sacramento River, flows in optimal patterns across the Delta to discharge toWater quality condi-
Suisun Bay and to the diversion pumps. During this process, whether the flows are natu_al ortions in the Delta

would be best whereinduced, theywould continue to intermix with, dilute, and flush poorer quality water from theandwhen good-
San Joaquin River and other channels containing constituents from point and nonpoint wastequality water, pri-
discharges. It is.believed that to prevent increases in salinityfrom ocean salt intrusion, net tidalmarily from the
flow reversals (especiallynegafive QWEST flows) should be minimized. The actual water qualitySacramento River,
improvements achieved would depend on the capacities and configurations selected for the pilotflows in optimal
Hood diversion facility, and other north Delta and south Delta channel modifications. (Notepatterns across the
that if the Hood diversion and other North Delta improvements were not constructed, theDelta to discharge to

Suisun Bay and to theimpacts would be similar to those for Alternative ~. ! .) Water quality also would be affected bydiversion pumps.
the number and type of south Delta water quality control fa(illdes; Delta facility and pump
operations; local discharges, including island drainage; and the locations, timing, and magnitudes
of any additional flow releases from upstream reservoirs.

Table 5.3-4a summarizes the results of modelpredictions of average salinitychanges (expressed
as EC) throughout the Delta for the Preferred Program Alternative compared to the No ActionUnder the Preferred
Alternative for a representative long-term hydrologic sequence that includes all water-year typesProgram Alternative,

" salinity is projected to~See Section 5.2). Separate predictions are shown based on modeling assuming waterimprove overall in the
management Criterion Awithout storage, and water mamgement Criterion B with storage whichnortheast Delta, in
define the bookends for the analysis of water quality. For both sets of criteria, changes arethe central Delta, in
shown for the armual average value over the period of the simulation, and for.the month of thethe south and
year during which the salinity is the highest. Compared to the No Action Alternative, Table 5.3-southwest Delta, and
4a shows that under the Preferred Program Altemative, salinityis projected to improve overallon the Sah 3oaquin

in the northeast Delta, in the Central Delta, in the south and southwest Delta, and on the SanRiver in the west

Joaquin River in the west Delta (as indicated by Jersey Point). Salinity decreases of more thanDelta.

10% are considered to be beneficial, as shown in the .table. For example, at the intake to CCFB,
the mean 1Dug-term salinity is projected to decrease by 10-110 ~zmhos/cm (2-21%), and the

5.3-31
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mean monthly salinity for December, the month of highest projected salinity, is projected to
decrease byabout 200-370/zmhos/cm (20-39%). C_h~ges during other months could be both
significant and larger. At the North Bay Aqueduct (NBA) intake in the North Delta Sub-
Region, Table 5.3-4a indicates negligible change in saliniW.

During dry and critical years, Table 5.3-4b shows that the decreases in salinity become Larger,
ranging from 10 to 1i0/zmhos/cm (2-21%) for the long-term maximum salinity at OZFB, and
from 200 to 370/zmhos/cm (20-39%) on average for the month of maximum salinity,
December. Compared to the "all year" predictions, the only change in level of significance
occurs at Grant Line Canal at Tracy Road where the change in EC is sufficiently large during
September of dry and critical years to qualify as a beneficial effect. Significant improvements
during months of maximum salinity are projected to occur during winter months from
December through February, and most frequently during December and January. At the North
Bay Aqneduct (NBA) intake in the North Delta Sub-Region, Table 5.3-4b indicates negligible
’change in salinity.

Overall ~[with the singular exception of the NBA), the Preferred Program Alternative is
"projected to improve in- Delta and export water quality and dependent beneficial uses becauseThe Preferred
of the resultant increases in the flow of good-qualitywater from the north Delta (especiaIlywithProgram Alternative is

projected to improve
new upstream storage). Other contributing factors include corresponding decreases in thein-Delta and export
quantities of sea- water intrusion and imp.roved water circulation in affected Delta channels,water quality and

dependent beneficial
Potential improvements in Delta water quality compared to the No Action Alternative woulduses because of the
be greatest in the central and south Delta, especiallyin the reach of the San Joaquin River in theresultant increases in
central Delta where flows would enter from the north, and in Old River and other southwestthe fiow of good-

quality water from theDelta channels that convey water direcdy toward the pumps. A shift in export water qualitynorth Delta..based on reduced San Joaquin River flows entering the pumps would allow selenium in the San
Joaquin River to enter the Delta and Bay.

¯ The actual magnitudes of the "salinity changes would vary tidally, seasonally, and spatially
throughout the Delta, depending on factors such as the mkx~es of source waters attained at
each location that result from variations in the pathways and timing of flows through Deka
channels. The magnitude of the changes also would depend on variations in annual hydrology.
In general, the improvements in water quality would increase during dry and critical years, and
be attenuated during above-normal and wet years.

Average monthly salinides during the summer months would be slighdy increased in the San
Joaquin River, in the west Delta, and in Old River. Whereas the above-referenced tables show
the salinitychanges rehtive to the No Action Alternative, Figures 5.3-2 through 5.3-6 show the
predicted ranges of mean annual and peak EC values for the Preferred Program Alternative and
the No Action Alternative at the following five stations, respectively Old River at CCFB, San
Joaquin River at Prisoner’s Point, SanJoaquin River at JerseyPoint, Middle River at TracyRoad,
and Old River at Rock Slough. These locations were selected to be representative of locationsAt Old River at Rock¯ Slough, the Preferredin the central, south, and west Delta, including several key export locations. Program Alternative

ranges for dry and
The range of values for each alternative plotted in the figures are indicative of the range of critical years and the
uncertainty in potential outcomes considering variations in conveyance capacities, storage,long term are distinct-
hydrology, and water management and operations. At Old River at Rock Slough, the Preferredly lower and do not
Program Alternative ranges for dry and critical years and the long term are distinctly lower andoverlap with the No
do not overhp with the No Action Alternative range. At the remaining selected stations, theAction Alternative
ranges do overlap slighdy; however, the Preferred Program Alternative ranges are still distinctlyrange.
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lower. This indicates that the EC values under the Preferred Program Alternative are definitively
lower at all of the selected stations than those of the No Action Alternative. The distribution of
the ranges (that is, increasing from Jersey Point to Middle River at Tracy Road and CCFB) can
be explained by the increased effects of salinity intrusion associated with water management
Criterion B with storage.

: ........... -" .......... 1-- £ ............ £L~_1 .... 1 ....... tJ .............. ~ ...... ,’-’tlJ __-I ~ ,r.’..~l= 13~."

The qtuxli .ty of water in the Delta is dependent in large part on how circulation patterns in the
Delta affects the movement and mLxing...of constituents originating from different sources,
including in-Deka sources, Bay sources, and tributary sources. The effect of the PPA on
constituents therefore will vary. depending on how the akernarive might. ,alter the mixture of
waters an-lying at a. given location.

The principal sotwce of bromide in the Delta is San Francisco Bay. Although there is evidence
that the ctment conditions in the Delta lead to significant recycling of.bromide via the DMG and
San Joaquin River, the origin of this bromide is "also the Bay To illustrate the extent of rec?~ling,
bromide concentrations from Janua .ry 1990 to March 1998 ha the San Joaquin River averaged
310 ug/1 compared with 18 ug/l on the Sacramento River (WQPP, June 1999). Bromide
modeling conducted byDWR for Alternatives 1 and 2 indicate that bromide concentrations are
predicted to be significantly reduced depending on the extent to which, the akemafive lhriits
recirculation of San Joaquin River water and preferentially conv.e~ Sacramento River water to
the export facilities (WQPP, California DWR, 1998a, Unpublished data). South Delta
’in~provements associated with the PPA should limit recirculation effects, and the extent to
which the PPA includes a screened diversion at Hood along with cham~el modifications on the
Mokeluirme River would lead to improved bromide water qualiD, at the export facilities.

Data indicate that the major sourc’e of TOG at }he export facilities is in-Deka drainage return
(WQPP, Section 3.7.2). Therefore any conveyance, alternative that relies on..;hrough-Delta
conveyance will have linfited effects on TOC concentrations. Control of orga~fic carbon at the
source, namely island drainage treatment, is therefore the prirria ryoption to consider. The PPA
incltu:les as an EarlyImplementation Action, pilot testing of treannent methods which, if proven
to be teclmically and economically feasible, could lead to reductions in TOG at export facilities.

Bay Region

The addition of new storage could improve water qualityand dependent conditions for estuarinewith increased exports
biological resources in the west Deka as a result of increased Delta outflows, especially duringfrom the Delta, the
low-outfloW periods. Preferred Program

~lternative could
With increased exports from the Delta, the Preferred Program Alternative could slightly reducesli~htiy reduce net

net Delta outflows, resulting in greater sea- water intrusion into the Bay and resultant increasesDelta outflows, result-
in9 in 9teeter sea-in salinity, including bromide, in the San Francisco, San Pablo, and Suisun Bays (the Suisun Baywater intrusion into

¯ is contiguous with D.elta channels and diversion points). However, these increases are projectedthe Bay and resultant
to be less than significant, increases in salinity.

Sacramento River Region
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Without new storage, the Preferred Program Alternative is not expected to affect surface water
flows in the Sacramento River Region or the resultant water quality conditions. Impacts on
surface water qualityin the Sacramento River Region would result from changes in streamflows
due to releases from, and diversions to, storage; and from construction, operation, andWith additional new
maintenance of new off-stream storage facilities, if bu~t. storage, the Preferred

Program Alternative
With additional new storage, the Preferred Program Alternative could produce water qualitycould produce water
benefits in the Sacramento River Region when reservoir releases are made. Releases of high- .quality benefits in the
quality water from storage could result in increased flows during low-flow periods. These Sacramento River
increases could result in dilution of constituents carried bythe streams and could provide water Region when reservoir
quality benefits for municipal, agriculuaral, and ecosystem beneficial uses. The increased flowsreleases are made.

should not be sufficiently large to significantly accelerate channel scouring. Turbidities and
suspended sediment deposition pro.bablywould be reduced overall.

Temperatures could increase or decrease in the Sacramento River if inflows of warmer or cooler
waters occur from new off-stream reservoirs. For ~ reason, surface water releases from More frequently,
Sacramento tributary storage may be confined to those needed to meet consumptive uses in stored water would be

adjacent service areas in order to prevent temperature changes to the Sacramento River. For delivered to water
users via canals, inexample, ir~ows of water 5 degrees warmer than the water in the trunk stream, at a rate equal exchange for reduced

to 10% of the flow L~ the trunk stream, could increase the average temperature of the trunk in-stream diversions.
stream by about half a degree (Celsius or Fahrenheit). However, izL, qOWS to streams from off- This would benefit in-
tributary reservoirs would be uncommon. More frequently, stored water would be delivered to stream conditions .for
water users via canals, in exchange for reduced in-stream diversions. This would benefit in-
stream conditions for indigenous aquatic life.

The potential for sig-
S an] oaquin R ic)e~" Region nificant changes in

the quality (and
quan-tity) of the

General impacts of storage and conveyance options on upstream water quality in the San water exported to the
Joaquin River Region are expected to be similar to those described {or the Sacramento River San 3oaquin River
Region. However, the potential for sigrfificant changes in the quality (and quantity) of the water Region as a result of
exported to the region as a result of decisions made during the term of this Program and other deci-sions made
nc)n-CAL]~rED Programs mentioned under "Cumulative Impacts’.’ in Section 5.3.10 is during the term of
substantial. As indicated in Table 5.3-5a, the average annual improvement in the sa]irfity of water this Program is

exported to the San Joaquin Valley Region is proiected to average from 2 to 39%, a small to substantial, and other
programs also couldpotentially substantial benefit compared to the No Action Alternative. produce poten-tially
significant effects.

The range of potential long-term water supplyvariatio~ (possibly in the realm of ~00 TAF of
gains with new storage to 500 T_/kF of losses withont new storage) and source-dependent water
quality characteristics are sufficiently]arge to significantly alter prevailing water quality and the
resultant salt balance in the SWP and CVP service areas and throughout the San Joaquin Valle~
The effects of the potential variations would be most pronounced in those areas that are already
deficient in both quality and quantity of water. Resultant changes in land use in the service areas Despite the variability,
that could secondarily affect water quality, water supply, demands, and beneficial uses of water ¯ overall improvements

resources would in turn depend on the magifitude of the variations in the delivered water in water quality in the

supplies and their quality. Despite the variability, overall improvements in water quality in the areas served by
exports would benefit

areas served byexports would benefit m~cipal, agricultural, and ecological uses of the water, municipal, agricul-
Improvements would reduce the salt loads entering the basin and reduce the amount of salt rural, and ecological
recycling that occurs between the basin and the Delta.

Additional upstream storage capacity would produce additional beneficial impacts on export
water quality. Releases of high-quality water from new upstream storage during periods when

,o ~)~- Jo.o ~00                                    5.3-34 ~
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salinities and other constituents otherwise would be higher at the export pumps could reduce
salinities in the SWP and CVP service areas in the valleyfiarther, depending on the !ocations and
months of the releases-- especially during dry and critical years. Additional off- aqueduct storage
could afford opportunities for additional pumping to storage during high-outflow periods, when
water qualityis good and environmental constraints allow, for hter use when Delta water quality
or environmental conditions are less favorable.

Other S WP and CVP Serzrice Areas

The Preferred Program Akemative could benefit export water quality outside the Central Valley.
Benefits could result from the changes in flow and salinity patterns throughout the Delta, as.
described for the Deka Region. Benefits and potential impacts could be somewhat similar to
those described above for the water service areas in the San Joaquin Valley, although more of
these service areas are served by SWP exports from CCFB than from the CVP. However,
increased fresh- water inflows from additional upstream releases from storage would be needed
to produce optimal beneficial effects in these areas.

A variation of the Preferred Program Alternative would extend the Tehama-Colusa Canal to
connect to the North Bay Aqueduct (NBA). Construction of such an extension would improve    Linkage of the
the quality of water exported through the NBA. Presendy, organic carbon in NBA exports is the    Tehama-Colusa Canal

to the North Say
most significant source of water quality degradation for the North Bay municipalities using the ~Aqueduct would
water, as it promotes formation of hazT~ul chemical byproducts in the drinking watersignificantly reduce
disinfection process. Linkage of the Tehama-Colusa Canal to the NBA would siguificandyorganic carbon
reduce organic carbon concentrations in the export water by avoiding local sources of organicconcentrations in the
carbon. Negative impacts of this action might include reduced supply available to other usersexport water by
of the Tehama-Colusa. Canal. __a ....~L,__ ,___ a:1__.: ....r _ _11 ........~.._ ,,_.., .... oI ....1 ....a avoiding local sources
.... : ....... t ......~ .......... ,. _£ .._ a ....a m ......... a ~- .....a ....a "~T~ ^ a: ......: .... Of organic carbon.

"

Additional upstream storage capacity would produce increased beneficial impacts on export
water quality. Releases of high-quality water from new upstream Storage during periods whenAdditional upstream
salinifies and other cdnstituents would otherwise be higher at the export pumps could reducestorage capacity

would producesalinities in the Ocher SWP and CVP Service Areas somewhat further, depending on the location increased beneficial
and month of the releases-- especially dmq.ng dry an~[ critical years. During these times, service impacts on export
areas such as the San Felipe Division of the ~ would benefit in two wa~: (1) both agriculttwal water quality.

" and municipal supplies would benefit from lower salinities, while (2) the municipal supplies ..
would a.]so benefit from lower bromide levels. Additional off’-~queduct storage could afford
opporttmities for adch’tional pumping for storage during high outflow periods when water quality
is good and environmental constraints allow, :[or Later use when Delta water qugdity or
environmental conditions are less favorable.

Simulations of bromide concentrations at key Delta export facilities were calculated based on
fingerprint modeling data for the alternatives completed in 1998. The data were analyzed for dry
and critical years, the most critical times of high bromide concentrations. The data were updated
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for the most recent model results, using the bromide-to-E C ratios in the older modeling exercise
and the EC values generated in the latest model exercise. Based on changes in EC, bromide
concentrations would not differ significandy between Alternative 2 and the Preferred Program
Alternative with the future diversion facility option in phce. Without the proposed future
diversion facility, bromide concentrations under the Preferred Program Alternative would be
m̄ore comparable to Alternative 1. Bromide concentrations from the two alternatives should be
referenced for an estimate of bromide concentrations anticipated in the Preferred Program
Alternative.

5.3.8.2    ALTERNATIVE 1

Delta Region

Water quality conditions in the Delta would be best where and when good-quality water,
primarilyfrom the Sacramento River, flows in optimal patterns across the Delta to discharge toWater quality would

Suistm Bay and to the diversion pumps. The actual water quality improvements achieved wouldbe affected by the
number and type ofdepend on the capacities and configurations selected for north Delta and south Delta channelsouth Delta water

modifications. Water quality also would be affected by the number and type of south Deltaquality control facili-
water qualky control facilities; Delta facility and pump operations; local discharges, includingties; Delta facility and
island drainage; and the locations, timing, and magnitudes of any additional flow releases frompump operations;
upstream reservoirs, local discharges; and

the locations, timing,

Table 5.3-5a SmrLmarizes the results of model predictions of sa]initychanges (expressed as EC) and magnitudes of
any additional flowthroughout the Delta for Alternative 1 compared to the No Actidn Alternative for areleases from up-

representative long-term hydrologic sequence that includes all water-year types (see Section 5 2.).stream reservoirs.
Separate predictions are shown based on modeling assuming water management Criterion A
without storage, and water management Criterion B with s.torage which define the bookends for
the analysis of water quality For both sets of criteria, changes are shown for the annual average
value over the period of the simulation and for the month of the year when salinity is the
highest.

Compared to the No Action Alternative, Table 5.3-5a shows that under Alternative 1, salinity
is projected to be signi{icandy affected in the central Delta, in the south Delta, and in the San
Joaquin River in the west Delta (as indicated by Jersey Point). For example, at OZFB, the mean
long-term salinityis projected to increase by 30-70 ~zmhos/cm (5-13%), and the mean monthly
salinity for December, the month of highest projected salinifies, is projected to increase by
about 70-140/zmhos/cm (7-15%). During dry and cridcal years, Table 5.3-5b shows that these
ranges increase to 40-100 ~zmhos/cm (6-16%) for the long term and to 90-270 ~zmhos/cm (8-
25%) on average for the month of maximum salinity, January. Changes during other months
could be both significant and larger. Alternative 1 would potentially degrade overall in-Delta and
export water quality and dependent beneficial uses becanse Of the resultant increases in sea-waterPotential reductions in
intrusion (see Figures 5.2-36 and 37 in Section 5.2). This degradation is projected to occurDelta water quality
despite the increased potential for reservoir releases andincreased intlows of better quality watercompared to the No
across the Delta from the Mokelumne and Sacramento Rivers southward, and the potentiallyAction Alternative
improved water circulation in affected Delta channels, would be greatest in

the south Delta,
The actual magnitudes of the salinity changes, would vary tidally, seasonally, and spatially    especially in Old Riverand other southwest
throughout the Delta, depending on factors such as the mixtures of source waters attained atDelta channels that

’ each location that result from variations in the pathways and tin~." g of flows through Deltaconvey water directly
channels. The magnitude of the changes also would depend on variations in annual hydrology,toward the pumps.

H--001 233
H-001233



Chapter 5. Physical Environment 5.3 Water Quality/

In general, the magnitude of impacts would be increased in dry and critical years, and attenuated
in above-normal and wet years.

Whereas the above tables show the salinity changes rehtive to the No Action Alternative,
Figures 5.3-7 through 5.3-11 show the ranges of predicted mean annual and.peak EC valuesAverage monthly

(As/cm) for Alternative 1 and the No Action Alternative at the following five stationssalinities woold be
increased in therespecdvel)e Old River at CCFB, San Joaquin River at Prisoner’s Point, San Joaquin River atcentral Delta, in the

Jersey Point, Middle River at TracyRoad, and Old River at Rock Slough. These locatiom were~n 3oaquln River in
selected to be representative of locations in the central, south, and west Delta, includiug exportthe west Delt~, in Old
locations. River at Rock Slough,

in Old River at SR 4,
The range of values for each alternative indicated in the figures are indicative of the range ofand at ¢CFB tom-
uncertainty. In general, the ranges do not overlap, indicating that EC values under Alternative 1pared to the No

are distincdy different (and higher) than under the No Action Alternative. The distribution ofAction Alternative.

the ranges (that is, decreasing from JerseyPoint to Middle River at Tracy Road and CCFB) can
be explained by the increased effedts of salinity intrusion associated with water management
Criterion B with storage.

The quality of water in the Deltk is dependent in large part on how ch’culation patterns in the
Delta affects the movement and mixing of constituents originating from different sources,
including in-Delta sources, Bay sources~ and tributary sources. The effect ofAlternative 1 on
constitnents therefore wi!t vaW depending on how the akemative might alter the mixture of
waters arriving at a given location.

The principal source of bromide hi the Delta is San Francisco Bay. Although there is evidence
that the cmrent conditions in the Delta lead to significant rec~ling of bromide via the DMC and
San jToaqtdn River, the origin of this bro~de is also the Bay. To il!ust~te the extent of rec~ling,
bromide concentrations from JantraU, 1990 to March 1998 in the San i[oaquin River averaged
310 ug/! compared wid~ 18 ug/1 on the Sacramento River (.WQPP, June 1999). Bro~r~de
modeling conducted by DWR indicate that bromide concentrations are predicted to be
significantly reduced depending on the extent to which the alternative limits recirculation of San
Joaquin .Riyer water and preferentially conve~ Sacramento River water to the expo~x facilities
(Figure 10~ 11, page Appendix E, WQPP, C~lifornla DW1% ’1998a, Unpublished modeling). This
modeling indicates that under Altemative 1 mean bromide concentrations at Clifton Court are
predicted to be about 330 ug/1 compared to about 300 ug/1 trader the No Action Alternative.
Thus under Alternative 1, mean bromide concentrations at the export facilities in the south
Delta are predicted to increase by about 10%.

Data indicate that the major source of TOC at the export facilities is in-Delta drainage return
(WQPP, Section 3.7.2)2 Therefore any conveyance alternative that relies on tba-ough-Delta
conveyance will have lhriited effects on TOC concentrations. Control of organic carbon at the
so~trce, namely island drainage treatment, is therefore the prima .ry option to consider.
Alternative 1 includes as an Early Implementation Action, pilot testing of treatment methods
which, if proven to be technically and economically.feasible, could lead to reductions in TOC
at export facilities.

............ ~" ..... £ __l~L _1 ...... £ ...... I__ o.__ T ..... ~’._ "~ ........ A ~" ..... t_ ._7"~_ A..__" ........ 1-1 _.,

The actual magnitudes of monthly variations in salinity, including bromide, from No Action
Alternative conditions would depend on annual, seasonal, and geographically determined,
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differences in the proportion of sea water present. Bromide is of particular concern to municipal
water users because it is an inorganic precursor to several of the most potentially harmful known
DBPs (for example, bromodichloromethane, bromate, and brominated halo-acetic
acids-- known for their roles as carcinogens and potential causes of increased birth defects).

Bay Region

With increased exports from the Delta, .Alternative 1 could result in potentially significant
impacts by reducing net Deka outflows, resulting in greater sea-water intrusion into the Bay.
This could result in increases in salinity, including bromide, in San Francisco, San Pablo, and
Suisun Bays.

’- The addition of new storage could improve water quality and dependent conditions for estua_rine
i . biological resources in the west Delta as a result of increased Delta outflows, especially during

low-outflow periods.

Sacramento River Region

I.mpacts on water quality associated with Alternative 1 in the Sacramento River Region would
be similar to those described for the Preferred Program Alternative. Impacts on water

quality associated
with Alternative 1 in
the Sacramento River

S an ]oaquin River R egion Region would be
~ similar to those des-

General impacts of storage and conveyance options on upstream water quality in the Sancribed for.the pre-
Joaquin River Region are expected to be simiJar to those described for the Sacramento River ferred Program
Region under the :Preferred Program Alternative. However, the potential for significant changesAlternative.

in the quality (and quantity) of the water exported to the region as a result of decisions made
during the term of this Program is great, and other non-CALFED programs also willproduce
effects (see "Cumtthtive Impacts" in Section 5.3.10). As indicated in Table 5.3-5a, the average
annual increase inthe salinity of water exported to the San Joaquin River Region via the DMC
(assuming an intertie with OEFB) compared to the No Action Alternative is projected to range
from-2 to 13% for long term averages. The resultant net change in salt loads delivered to the
valhyis more difficult to project because k also would depend on changes in water deliveries,
the locations where the water is applied, and source control actions taken. However, the effect
would be to increase salt loads and the resultant recycling of salts in .the san Joaquin Valley.

The range of potential

The range of potential long-term water supply variations (possibly in the realm of 800 TAF oflong-term water sup-
gains with new storage to 500 TAF of losses without new storage) and source-dependent waterply variations and

source-dependent
quality characteristics are sufficiendylarge to significandy degrade prevailing water quality andwater quality charac-
the resultant salt balance in the SWP and CVP service areas and throughout the San Joaquinteristics are suffi-
Valley. The effects of the potential variations would be most pronounced in those areas that areciently large to signifi-
already deficient in both quality and quantity of water. Resultant changes in land use in thecantly degrade pre-
service areas that could secondarily affect water quality, water supply, demands, and beneficialvailing water quality

and the resultant saltuses of water resources would in turn depend on the magnitude of the reductions in the quality
balance in the SWPof delivered water supplies. Despke the variability, overall degradation of water quality in theand CVP service areasareas served by exports would adversely affect municipal, agricultural, and ecological uses of thein the San 3oaquin

water. Valley and throughout
the valley,
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Other S WP and CVP Service A reas

Alternative 1 also could result in detrimental impacts on export water quality outside the Central
Valley. Impacts on export water quality could result from the changes in flow and salinity
patterns throughout the Delta as described above for the Delta Region. Potential impacts would
be similar to but less than those described for the water service areas in the San Joaquin Valley.
Increased fresh-water inflows from additional upstream.releases from storage could reduce the
magnitude of the effects in these areas.

Additional off-aqueduct’storage could afford opportunities for additional pumping for storage ’
during high-outflow periods when water quality is better and environmental constraints allow,
for hter use when Deka water quality or environmental conditions are less favorable.

Simulations of bromide concentrations at key Delta export facilities were calculated based on
fingerprint modeling data for the alternatives completed in 1998. The data were analyzed for dry
and critical year~, the most critical times of high bromide concentrations. The data were updated
for the most recent model results, using the bromide-to-E C ratios in the older modeling exercise
and the EC values generated in the latest model exercise. Based on changes in EC, bromide
concentrations would not differ significandybetween the No Action Alternative and Alternative
1. The bromide concentrations at Contra Costa Canal under Alternative 1 are expected to be
about 2.0 rr~g/L under both Criterion A and Criterion B scenarios during December, the
month of highest projected bromide levels. The annual average bromide concentrations .are
projected to range from 0.64 to 0.89 n~g/L under Criterion A and Criterion B, respectively.

At (3CFB the peak bromide concentrations are projected to range from 1.2 to 1.3 n~g/L under
Criterion A and Criterion B, respectively. The annual bromide concentrations are projected to
be about 0.64 n~g/l, for both Criterion A and Criterion B.

5.3.8.3    ALTERNATIVE 2

Delta Region

Based on the results of model runs, Alternative 2 generallywould improve in-Delta and export
water quality, and dependent beneficial uses because of the resultant increased inflows of higher
quality water from the Sacramento River and north Delta, and the improved circulation in Delta
channels. Potential improvements to Delta water quality would be greatest in the channels that
convey water direcdy toward the pumps (primarily Old and Middle Rivers) and in the San
Joaquin River in the central Delta. Potenthl improvements would be least in distant channels
or areas that are Jsohted by constricted channels and reduced circulation. The magnitude of the
changes would vary continuously throughout the Deka and would depend on the mixtures of
source waters that result at each location, the pathways and timing of flows through Delta
channels, and the locations and magnitudes of local discharges. Water quality improvements
would be greatest where good-quality Sacramento River waters are drawn across the Delta
(intermixing with San Joaquin River and other channel flows) to feed flows into the channels
leading toward the diversion pumps. The amounts of improvement achieved would depend on
the capacities of any north Delta and south Delta charmel modifications and the locations,
timing, and magnitude of any additional flow releases from. upstream reservoirs. A shift in
export water qualitybased on reduced San Joaquin River flows entering the pumps would allow
selenium in the San Joaquin River to enter the Delta and Bay.
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Table 5.3-6a summarizes the results of model predictions of salinity changes (expressed as EQ
throughout the Delta for Alternative 2 compared to the No Action Alternative for a
representative long-term hydrologic sequence that includes all water-year types (see Section 52.).
Separate predictions are shown based on modeling assuming water management Criterion A
without storage, and water management Criterion B with storage, which define the bookends
for the analysis of water quality. For both sets of criteria, changes are shown for the annual
average value over the period of the simulation and for the month of the year when salinity is .
the highest.

Compared to the No Action Alternative, Table 5.3-6a shows that under Alternative 2, s~flinity
is projected to improve throughout most of the Delta and at the export facilities. For example,
at CI2FB, the mean long-term salinityis projected to decrease by 140-180/zmhos/cm (25-34%),
and the mean monthly salinity for December, the month of highest projected salinities, is
projected to decrease by 470-560 #mhos/cm (48-59%). During dry and critical years,
Table 5.3-6b shows that salinityis projected to decrease by/70-220/~mhos/cm (25-35%) for
the long term, and to decrease by 560-660/~mhos/cm (48-60%) on average for the month of
maximum salinity, December. The improvement in water quality is caused by increased flows
of higher qualitywater across the Delta from the Mokelumne and Sacramento Rivers southward,
and the improved water circulation in affected Delta channels. Based on these comparisons,
potential benefits to Delta water quality compared to the No Action Alternative would be
greatest in the south Delta, especially in Old River and in other southwest Delta channels that
conveywater directly toward the pumps. S oalinities also would be substantially reduced in Middle
River in the southeast Deka, and also in the south Delta channels where circulation could be ¯
further improved bythe installation of optional tidal flow control facilities. Salinities would be
reduced in the San Joaquln River in the west Deka, where the intrusion of ocean salts from the
Baywould be lessened by reductions in net tidal flow reversals.

Potentially significant adverse impacts on average annual salinkies would be restricted primarilyPotentially significant
to Vemalis and to the lower Sacramento River (for example, Emmaton) due to the diversion ofadverse impacts on
upstream flows into the central and south Deka. average annual

salinities would be
restricted primarily to

Whereas the above tables show the salinity changes relative to the No Action Alternative,Vernalis and to the
Figures 5.3-12 through 5.3-16 show the range of predicted mean annual and peak E C valueslower Sacramento
(/.ts/cm) for Alternative "2 and the No Action Alternative at the following five stationsRiver (for example,
respectively: Old River at ~, San Joaquin River at Prisqner’s Point, San Joaquin River atEmmaton) due to the
Jersey Point, Middle River at TracTRoad, and Old River at Rock Slough. These locations werediversion of upstream
selected to be representative of locations in the central, south, and west Delta, including exportflows into the central
locations, and south Delta.

The range of values for each alternative indicated in the figures are indicative of the range of
uncertainty. In general, the ranges do not overlap, indicating that EC values under 2S~ternative 2In general, the
are distinctly different (and lower) than under the No Action Alternative. Althoughranges do not

overlap, indicatin9improvements are indicated at all five stations, the effects of improved conveyance are seenthat EC values under
most dramatically at the San Joaquin River at Jersey Point. These figures also show that thisAlternative 2 are
alternative performs even better during dry and critical years, distinctly different

(and lower) than
The qualiW of water ha the Deka is dependent in large part on how circulation patterns ~ theunder the No Action
Delta affects the movement and mixing of constituents originating from different sources,Alternative.
~cluding in-Delta sources, Bay sources, and tributary, sources. The ef.~ect of Alternative 2 on
constituents therefore will vary depending on how the akernative might ,alter the l~fi.xatre of
waters an’lying at a given location.

5.3-40CAL~:UD Draft Prograrnm~ ~Ig/I=IR ¯ Juno
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"Itle principal source of bromide in the Delta is San Frandsc6 Bay. Althotgh .~here is evidence
that the cma’ent conditions ha the Delta lead to significant recycling of bromide via the DMC and
San J.oaquin River, the origin of this bromide is also the Bay. To illustrate the extent of recycling,
bromide concentrations from JamualT 1990 to March 1998 in the San Joaquin River averaged
310 ug/1 compared with 18 ug/1 on the Sacramento River (WQPP, June 1999). Brm~de
modeling conducted by DWR indicate that bromide concentrations are predicted to be
significantlyreduced depending on the extent to which the alternative limits recirculation of San
Joaquin River water ~nd preferentially conveys Sacramento River water to the expor~ facilities
(Figure 10, 1L page Appendix E, WQPP, California DWfL 1998a, Unpublished modeling}. This
n~odeling indicates that under Alternative 2 mean bromide concentrations at Clifton Cohrt are
predicted to be about 150 ug/1 compared to about 300 ug/1.~mder the No Action Alternative,
Thus under Alternative 2,. mean bromide concentrations at the export facilities in the south
Deka are predicted to decrease by about 50%.

Data indicate that the major source of TOC at the export facilities is in-Deka drainage remm
(WQPP, Section 3.7.2). Therefore any conveyance akernadve that relies on tl~ough-Deka,~,,a =,ncreaa~ crc, ss
conveyance .will have limited effects on .TOC concentrations. Control oforganic carbon at the ..................
source, namely island drainage treatment, is therefore the prima .ry option to consider ........., ...... ,

Alternative 2 includes as an Early Implementation Action, pilot testing of treatment methods
which, if proven to be teclmically and economically feasible, could lead to reductions in TOC

f ilifi .........at export ac es.

¯ " disp " __ ~:,__~: ....r ....., .........:~:__ _~ .......,~_

Bay Region

With increased exports from the Delta, Alternative 2 could result in potentially significant
impacts by reducing net Delta outflows, resulting in greater sea- water intrusion into the Bay.
This could result in increases in salinityin San Francisco, San Pablo, and Suisun Bays. With increased

exports from the
The addition of new storage could improve water quality in the west Delta as a result of Delta, Alternative 2
increased Delta outflows, especially during low-outflow periods, could result in

potentially significant
impacts ,by reducing

Sacramento R iver Region net Delta outflows,
resulting in greater
sea-water intruslon

Impacts of Alternative 2 in the Sacramento River Region would be similar to flaose described    into the Bay.
for the Preferred Program Alternative.                  ,.,,
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San Joaquin River Region

General impacts of the Storage and Conveyance elements onupstream water quality in the San
Joaquin River Region are expected to be similar to those described for the Sacramento RiverAlternative 2 could

significantly reduceRegion. However, the potential for significant changes in the quality (and quantit-~ of the waterlong-term salinityexported to the region as a result of decisions made during the term of this Program is great, andloads to the Sanother non-~D programs aJso ~ p~’oduce effects (see "Cumulative Impacts" in Section3oaquin Valley.
5.3.10). As indicated in Table 5.3-6a, there is a significant projected decrease in salinity (ranging
from 17 to 37%) of water exported to the San Joaquin River. The resultant net change in salt
loads delivered to the San Joaquin Valleyis difficult to project because k w0uld depend on water
delivery operations, and other factors; however, based on this analysis alone, long-term salinity
loads to the Valley could be significandy reduced. Overall improvements in water qualityin the
areas served by exports would benefit municipal, agricultttral, and ecological uses of the water.
Improvements also would reduce salt loads entering the basin and reduce the amount of salt
recycling that occurs between the basin and the Delta.

Other S WP and CVP Service A teas

Alternative 2 also would result in beneficial impacts on export water quality outside the Central
Valley. Benefits would result from the improved export water, quality as described for the DeltaUnder Alternative 2,
Region. Benefits and potential impacts would be similar to those described earlier for the waterbenefits would result

from the Improved
service areas in the San Joaquin Valley. Overall water quality improvement benefits should beexport water quality
somewhat greater because more of these service areas are served by SWP exports from CCFB,in the Other SWP and
which receives higher quality water than the CVP. L’vP Service Areas.

Simulations of bromide concentrations at key Delta export facilities were calculated based on
fingerprint modeling data for the alternatives completed in 1998. The data were analyzed for dry
and critical years, the most critical times of high bromide concentrations. The data were updated
for the most recent model results, using the bromide-to-E C ratios in the older modeling exercise
and the EC values generated in the htest model exercise. Based on changes in EC, bromide
concentrations would not differ significandy between the No Action Alternative and Alternative
1. The bromide concentrations at Contra Costa Canal under Alternative 2 are expected to range
from 0.59 to 0.44 rtmg/L under Criterion A and Criterion B, respectively, during December, the
month of highest projected bromide levels. These concentrations represent a 71% and 78%
drop, respectively, from the bromide concentrations under Alternative 1. The annual average
bromide concentrations are projected to range from 0.38 to 0.30 rnr~/L under Criterion A and
Criterion B, respectively. These concentrations represent a 39% and 66% drop, respectively,
from concentrations in Alternative 1.

At CCFB the peak bromide concentrations are projected to rang~ from 0.39 to 0.30 ~zmg/L
under Criterion A and Criterion B, respectively. These concentrations represent a projected 68%
and 76% drop, respectively, in bromide compared to Alternative 1.~The annual bromide
concentrations are projected to range from 0.36 to 0.27, respectively, for Criterion A and
Criterion B. These concentrations represent a 43% and 58% drop, respectively, in bromide
compared to Alternative 1.

5.3.8.4 ALTERNATIVE 3

Delta Region

5.3-42 ~
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Water quality would be affected bythe capacity of the Jsohted facility, the number and type of
south Delta water quality control facilities; Delta facility and pump operations; local discharges;
and the locations, timing, and magnitudes of any additional flow releases from upstream
reservoirs.

Water quality condidofis in the D’elta would be best where and when good-quality water,
primarily from the Sacramento River, can be at least partiallytapped to flow in optimal patternsWater quality condi-

through the Delta to discharge to Suisun Bay and toward the diversion pumps. The actual watertions in the Delta

quality improvements achieved would depend on the capacities and configurations selected forwould be best where
and when good-

north Delta and south Delta channel modifications. A shift in export water quality based onquality water, pri-
reduced San Joaqttin River flows entering the pumps would allow selenium in the San Joaquinmadly from the
River to enter the Delta and Bay. Sacramento River,

can be at least par-
Consistent with pri6r analysis, Table 5.3-7a s~s the results of model predictions of tially tapped to flow in

average salinity changes (expressed as EC) throughout the Delta for Alternative 3 compared tooptimal patterns

the’No Action Alternative for a representative long-term hydrologic sequence that includes allthrough the Delta to
discharge to Suisun

water-year types. Separate sets of predictions are shown based on modeling assuming waterBay and toward the
management Criterion A without storage, and water management Criterion B with storage,diversion pumps.
Which define the bookends for the analysis of water quality. For both sets of criteria, changes
are shown for the annual average value over the period, of the simulation, and for the month of
the year when salinity is the highest. Salinity increases or decreases of more than 10% are
considered to be significandy adverse or beneficial, respectively, as shown in the table.

Compared to the No Action Alternative, Table 5.3-7a shows that under Alternative 3, salinities
are projected to increase in the northeast Delta (especially in the lower Mgkelumne River), at
most stations in the central Delta, and in the south Detta in Middle River at Tracy Road. For
example, on the San Joaquin River at Turner Cut, the mean loug-term salinity is projected to
increase by 110-130/~mhos/cm (25-29%); and the mean monthly salirfity for January, the month
of highest project salinities, is projected to increase by about 40.90/~rrdios/cm (6-13%).

Salinities are projected to decrease and produce beneficial effects in the southwest Deka, all ’
export locations, and throughout the west Delta most of t~e time. For example, on Old RiverSalinities are pro:

at Rock Slough, the mean long term salinityis projected to decrease byS0-140/zrnhos/cm ( 9-jected to decrease and

23%), and the mean monthly salinity for December, the month of highest projected salinities,
produce beneficial
effects in the south-

is proiected to decrease by about 320-610/~mhos/cm (27-50%). west Delta, all export
locations, and through-

During dry and critical years, Table 5.3-7b shows that the increases in salinity at Turner Cut and out the west Delta
the decreases in salinityon Old River near the intake to the Contra Costa Canal off Rock Sloughr~ nf
become even larger. Theyrange from increases of 150/~mhos/cm (26-29%) for the long term I nrougn caretul water
and from 150.170 #mhos/cm (20-26%) on average for the month of Februaryto decreases ofmanagement, Altema-
60.180/~mhos/cm (9-25%) for the long term and from 420-840/zmhos/cm (31-59%) ontire 3 is projected to
average for the month of December. The increases in salinity cause one impact assessmentimprove both in-Delta
adjective in the table to change from less than significant to beneficial in Suisun Bay at Portand export water

quality and dependentChicago in September. Significant improvements during months of maximum salinity are beneficial uses be-
projected to occur during December, or from September through October. However, changescause of the overall
during other months may be both significant and larger, resultant increases in

the flow and export of
Water quality is projected to improve most dramatically at (3CFB due to the tramfer of high-good-quality water
quality water from Hood both around and through the Delta to be blended with Old Riverfrom the north Delta
water at ratios varying from 50:50 to 95:05. Long-term improvements are projected to range(especially with new

from 280-390/~mhos/cm (53-69%), and monthly improvements are projected to range fromupstream storage).

5.3-43
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640-830 /~mhos/cm (67-85%) during December, the month of maximum salinity
concentrations.

Through careful water management, Alternative 3 is projected to improve both in-Delta and
export water quality and dependent beneficial uses because of the overall resultant increases in
the flow and export of good-qualitywater from the north Delta (especially with new upstream
storage). Other contributing factors include corresponding decreases in the’quantities 6f sea-
water intrusion caused by reverse flows in the west Delta, and improved water circulation in
many affected Delta channels.

Potential improvements in Delta water quality compared to the No Action Alternative would
be greatest in the southwest Delta, especially in the Old River and the other southwest Deka
channels tha$ convey water direcdy toward the export pumps. ~

The actual magnitudes of the salinity changes would vary tidally, seasonally, and spatially
throughout the Delta, depending on factors such as the mixtures of source waters attained atThe actual magni-
each location that result from’variadous in the pathways and timing of flows through Deltatudes of the salinity

i:hanges would vary
channels. The magnitude of the changes also would depend on variations in amaual hydrology,tidally, seasonally,
In general, the improvements in water quality would increase during dry and critical years, andand spatially through-
be attenuated during above-normal and wet years, out the Delta..

Whereas the above tables show the salinity changes relative to the No Action Altemative,
Figures 5.3-17 through 5.3-21 show the predicted ranges of mean annual and peak EC values
(/zs/cm) for Alternative 3 and the No Action Alternative at the following five stations
respect~vely~ Old River at CCFB, San Joaquirt River at Prisoner’s Point, San Joaquin River at
Jersey Point, Middle River at TracT Road, and Old River at Rock Slough. These locatious were
selected to be representative of locations in the Central, south, and west Delta, including several
key export locations.

The range of values for each alternative plotted in the figures are indicative of the range of
uncertainty in potential outcomes considering variations in conveyance capacities, storage,The range of values

for each alternativehydrology, and water management and operations. At Middle River at Tracy Road Bridge, theplotted in the figures
Preferred Program Alternative ranges for the lor~ term overlap with the No Action Alternativeare indicative of the
range and are somewhat higher. The monthly peak ranges at Middle River at TracT Road Bridgerange of uncertainty
and all ranges at the remaining selected stations do not overlap, and the Alternative 3 ranges (inin potential outcomes
the southwest Delta, west Delta, and San Joaquin in the central Delta) are distincdylower thanconsidering variations
those of the No Action Alternative. This indicates that the EC values under Alternative 3 arein conveyance capaci-
definitivelylower at these stations than those of the No Action Alternative. The distribution ofties, storage, hydrol-
the ranges (that is, decreasing fromJerseyPoint to Middle River at Tract .Road and ,CCFB) canogy, and water

management and
be explained by the decreased effects of salinity intrusion associated with water management    operations.
Criterion B with storage.                                                               ,

The quali .ty of water in the Delta is dependent ha large part on how chculation pattbrns in the
Delta affects the movement and n’fixing of constituents originating from different sources,
including in-Delta sources, Bay sources, and tributary sources. The effect of Alternative 3 on
constituents therefore will val.’y depending on how the alternative might alter the rrLxrure of
Raters arriving at a given location.’                                                         ’

The principal source of bromide in the Delta is San Francisco Bay. Although there is evidence
that the cuirent condkiom in the.Delta lead to significant recy:ling of bromide via the DMC and
San ]’oaquin River, the origin of this bromide is also the Bay. To illustrate the extent of recycling,
bromide concentrations fromJanua~T 1990 to March 1998 in the San Joaquin River averaged
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310 ug/1 compared with 18 ug!1 on the Sacramento River (WQPP, June 1999). Bromide
modeling conducted by DWR indicate that bromide q.oncentrations are predicted to be.
significantly reduced depending on the.extent to wl~ch the akernative limits recirculation of San
Joaquin River water and preferentially conveva Sacramento River water to the export faci~ties
(Figm’e 10, 11, page Appendix E, WQPP, California DWR, 1998a, Unpublished modelinO. This
modeling indicates that under Alternative 3, mean bromide concentratious are predicted to be
about 40 ug/1 at Clifton Cot~ compared to about 300 ug/1 under the No Action Alternative
(about 90% reduction); ,’rod about 350 ugi1 at. Contra Costa Canai Intake at Rock Slough
compared to about 450 ug/1 under the No Action Alternative (.’about 30% reduction);.

Data indicate that the major..soume of TOC at the export facilities .is i~a-Delta drainage return
(WQPP, Section 3.7.2). Therefore any conveyance, alternative that redes on through-Delta
conveyance will have limited effects on TOC concentrations. Control of .organic carbon at the
source,, namely island drainage n’eatment, is therefore the prima .ry option to consider.-
Alternative 3 includes as an Early Implementation Action, pilot testing of treatment methods
which, if proven to be technica~y and econm~cally feasible, could lead to reductious in TOC
at export facilities.

Bay Region

With increased exports from the Delta, Alternative 3 could slightly reduce net Delta outflows, ....
resulting in greater sea-water intrusion into the Bay and resultant increases in salinity in SanThe addition of new
Francisco, San Pablo, and Suisun Bays (Suisun Bay is contiguous with Delta channels andstorage could improve

diversion points). However, these increases are projected to be less than significant because ofwater quality and
dependent conditions

the application of environmental and water quality standards would preclude any facilityfor estuarine biolo-
operations that could cause adverse impacts in the BayRegion. gical resources in the

west Delta as a result
The addition of new storage could improve water quality and dependent conditions for esmarineof increased Delta
biological resources in the west Delta as a result of increased Delta outflows, especially duringoutflows, especially

during low outflowlow-outflow periods, periods.

Sacramento River Region Impacts on water
quality associated

Impacts on water quality associated with Alternative 3 in the Sacramento River Region wouldwith Alternative 3 in
the Sacramento River

be similar to those described for the Preferred Program Alternative. Region would be simi-
lar to those described
for the Preferred

S a n J oaq uin River Region Program Alternative.

General impacts of storage md conveyance options on upstream water quality in the San
Joaquin River Region are expected to be similar to those described for the Sacramento RiverThe overall effect of
Region under the Preferred Program Alternative. However, as indicated in Table 5.3-7a, theAlternative 3 in the
average annual decrease inthe salinityof water exported to the San Joaquin River Region via theSan .loaquln River

Region would be toCalifornia Aqueduct and the DMC compared to the No Action Alternative is projected to rangedramatically decrease
from 16 to 74% over the long term (see table for predicted ECs). The resultant net reductionsalt load and the
in salt loads delivered to the valley is more difficult to project because it also would depend onresultant recycling of
changes in water deliveries, the locatious where the water is applied, and source control actioussalts in the San
taken. However, the overall effect would be to dramaticallydecrease salt loads and the resultant.loaquin Valley and
recycling of salts in the San Joaquin Valley and River. River.
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Use of the isolated facility would reduce the recirculation of contaminants contained in San
Joaquin River flows by gready reducing the return of river outflows to the vicinity of the export
pumps. Instead, San Joaquin River flows would drain in a more natural pattern towakd the Bay
and the ocean. The resultant low salinity and associated constituent concentrations in the
exported water would gready reduce demands on treatment technologies; reduce costs; enable
more efficient use .to be made of existing supplies; and increase the potential for conjunctive use,
source water blending, wastewater reuse, and recycling.

Additional upstream storage capacity could reduce adverse impacts and could even produce
additional beneficial impacts on export water quality. Releases of high-qualitywater from new
upstream storage during periods when salinities and other constituents otherwise would be
higher at the export pumps could reduce salt loads in the SWP and CVP service areas in the
valley fiaxther, depending on the locations and 6mk~ of the releases-- and especially during dry
and critical years. Additional off-aqueduct storage could afford opportunities for additional
pumping to storage during high-outflow periods, when water qualityis good and environmental
constraints allow, for later use when Delta water quality or enviroumental conditions are less
favorable.

Other S WP and CVP Service Areas

Potential impacts and benefits on water qualityin the Other SWP and CVP Service Areas would
be similar to those described for the water serva’ce areas in the San Joaquin Valley.

Additional off- aqueduct storage could afford opportunities for additional pumping for storage
during high outflow periods when water quality is highest and environmental constraints allow,
for later use when Deka water quality or environmental conditions are less favorable.Alternative 3 has the

potential to produce
the best water quality

Alternative 3 has the potential to produce the best water quality for export to the service areasfor export to the
of all the alternatives because much of the exported water would be diverted from theOther SWP and
Sacramento River via the isolated facility and would not be subject to degradation in the Delta.Service Areas of all
Tables 53-7a and 5.3-7b show the comparative mean annual salinities (expressed as EQ of eachthe alternatives
of the primary points for out-of-basin export diversion from the Deka for the Managementbecause much of the
Criterion. With the isolated system, water also could be pumped from the Delta whenexported water would

be diverted from the
environmental constraints and water quality standards permit, and periods of poorer waterSacramento River via
quality could be largely avoided. Water quality benefits could be enhanced still further by releasesthe isolated facility
from new or enlarged storage facilities. The low. salinity and associated constituentand would not be
concentrations that would be achievable would further reduce the demands on treatment~,,h~o,~-~-,~
technologies; reduce costs; enable more efficient use to be made of existing supplies; and further
increase the potential for conjunctive use, source water blending, wastewater reuse and recycling.~romiae at cc~ unaer

Alternative :3 would be
Simulations of bromide concentrations at key Deka export facilities were calculated based onroughly equivalent to
fingerprint modeling data for the alternatives completed in 1998. The data were analyzed for d~yconcentrations of
and critical years, the most critical times of high bromide concentrations. The data were updatedbromide in the

Sacramento River,for the most recent model results, using the bromide-to-E C ratios in the older modeling exerciseassuming very little
and the EC values generated in the latest model exercise. Based on changes in EC, bromidemixing of Sacramento
concentrations would not differ significandy between the No Acdon Alternative and AlternativeRiver water with Delta
1. The bromide concentrations at Contra Costa Canal under Alternative A are expected to rangewater near the fore-
from 0.51 to 0.76 ~zmg/L under Criterion A and Criterion B, respectively, during December, thebay. Bromide concen-
month of highest projected bromide levels. These concentrations represent a 75% and 63%trations in the
drop, respectively, in bromide compared to Alternative 1. The annual average bromideSacramento River are
concentrations are projected to range from 0.43 to 0.46 iznxg/L under Criterion A and Criterionnegligible.
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B, respectively. These concentrations represent a 48% and 52% drop, respectively, in bromide
compared to Alternative 1.

Concentrations of bromide at CCFB under Alternative 3 would be roughly equivalent to
concentrations of bromide in the Sacramento River, assuming verylitde mixing of Sacramento
River water with Delta water near the forebay. Bromide concentrations in the Sacramento River
are negligible.

5.3.9 PROGRAM ALTERNATIVES
COMPARED TO EXISTING
CONDITIONS

5.3.9.1    PREFERRED PROGRAM ALTERNATIVE

This programmatic analysis found that the potentially beneficial and adverse impacts from
implementing any of the Program alternatives when compared to existing conditions were
generally the same impacts as those identified in Sections 5.3.7 and 5.3.8, which compares the
Program alternatives to the No Action Alternative. Additionally, the comparison of the Program
alternatives to existing conditions did not identify any additional potentially significant
environmental consequences that were not identified in the comparison of Program alternatives
to the No Action Alternative.

Table 5.3-8a summarizes the results of model simulations of average annual salinity (expressed
as EQ throughout the Delta for the Preferred Program Alternative compared to existing
conditions. Table 5.3-8b sttmmafizes the results of model simulations of average annual EC    ,~ .....~ ....v ...........
during dry and critical years throughout the Delta for the Preferred Program Alternative~,,~,"-~--

. __-1 .............. -1 ..... .’_.." ....... J’_.." ........... 11 ...... 1J L _ -~___-’1 ...... l .............. -! .~..I- _ ~’~T-

.3 ....... £---_. ....... 1:=-." .................. 1 ........ 1-1 L- --1-." .... J %- ~1-_ £ ...... -’.=L =!__ 1"~.._.¢.._.__ J

1~ ..........
^I ........ ?--- -" .....?--=2-1 .- _1 ....... 1 ..... t_ _.’_ ._~£’- .....1 ............. 1 .... r ...... 1-1 1__ ?£ .1-_

The Preferred P~;ogram Alternative would lower salirfi .tylevels at most locations ha the Delta and-
in most water years as comPared to existing conditions.

The effects of the Preferred Program Alternative were compared to both the existing condition
and No Action Alternative. They are shnilar. However, the improvement in salinity
concentrations is more pronounced when the comparison is made to the No Action Alternative.
This is because under the No Action Alternative water quality will deterio~te relative to the
existing condition and thus there is more room for improvement in salinit-¢ levels. In other
words, the water quality benefits of the Preferred Program Alte.m, ative wil! be more apparent if
it is btfilt 20 years hence rather than today.

The overall geographic variations in the Lmprovements and Delta locations where the changes
were less than significant may be observed by comparing Table 5.3-8:a with Table 5.3-4a. The
differences between the comparisons of average annual ECs for the Preferred Program
Alternative with average annual existing conditions, andannual ECs for the Preferred Program
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Alternative during dry and critical years with existing conditions during dry and critical years
generally were less than significant.

The qu~fli .ty of water in the Delta is dependent in large part On how circulation patterns in the
Delta affects the movement and mixing of constituents originating from different sources,
including in-Deka sources, Bay. sources, and tributaw sources. The effect of the PPA on
constituents .therefore will vary depending on how the alternative fright alter.th.e mixture of
waters arriving at a given location.

The principal som’ce of bromide in the Deka is jan Francisco Bay. Although there is evidence
that the ctm’ent conditions in the Deka lead to significant recycling of bromide via the DMC and
San Joaquin River, the origin of this bromide is "also the Bay. To ilk~trate the extent of rec)cling,
.br_omide concentrations from January 1990 to March 1998 in the San.Ioaquin River averaged
310 ug/l compared with 18 ug/] on the Sacramento River (WQPP, June 1999). Bromide
modeling conducted byDWR for Akematives 1 and 2 indicate that bromide concentrations are
predicted to be s~gnificantly reduced depending on the extent to wSJch the alternative lhnits
reckculation of San ~oaquin River water and preferentially conveys Sacramento River water to
the export facilities (WQPP, California DWR, 1998a, Unpublished data). South Deka
improvements associated with the PPA should limit recirculation ,effects, and the e-~ent to
___t,~,**,.,,: _,_ .~__~**~ .~, .~^ ~,.,~,~,~o:- _~_ a __ i~ a screened diversion at Hood is constructed as part of the                                                                           .PPA along
with channel modifications on the Mokelunme River, it would lead to improved bromide water
quality at the export facilities.

Data indicate that the major source of TOC at the export facilities is in-Delta drainage return
(WQPP, Section 3.7.2). Therefore any conveyance alternative that relies on through-Delta
conveyance will have lia~ted effects on TOC concentrations. Control of.organic carbon at the
5¢~.urce, namely island dr,~finage ~reatment, is therefore the primawoption to consider. The PPA
includes as an EaflyImplementation Action, pilot testing of treatraent metho& which, if proven
to be technically and economically feasible, could lead to reductions in TOC at export facilities.

5.3.9.2    ALTERNATIVE

Delta Region

Potentially beneficial and adverse impacts from implementing Alternative 1 when compared to
existing conditions are generally the same as identified in Section 5.3.8.2, where Alternative
is compared .to the.No Action Alternative. Additionally, the comparison of Alternative 1 to
existing conditiom did not identify any additional potentially :significant environmental
consequences that were not identified in Section 5.3.8.2.

Table 5.3.9a summarizes the results of model predictions of ~alinitychang~s (expressed as EQ
throughout the Delta for Alternative 1 compared to existing conditions for a representative
long-term hydrologic sequence that includes all water-year types (see Section 5.2). Separate
predictions are shown based on modeling assuming water management Criterion A .(without
storage) and water management Criterion B (with storage), which d4fine the bookends for the
analysis of water quality. For both sets of criteria, changes are shown for the annual average
value over the period of the simulation and for the month of the year during which the higher
salinities are projected.
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Compared to existing conditiom, Table 5.3.9a shows that under Alternative 1, salinity is .....
projected to be significandy affected in the central Delta, in the south Delta, and in the SanCompared to exi~ing
Joaquin River in the west Delta (as indicated byJerseyPoint). For example, at CCFB, the meanconditions, salinity is

long-termsalinityis projected to increase by70-80/.~mhos/cm (13-15%), and the meanmonthly
projected to be signi-
ficantly affected

salinity for December is projected to increase by about 140-!80/zmhos/cm (15-20%). During    under Alternative 1 in
dry and critical years, Table 5.3.9b shows that these ranges increase from 100 to
(16-18%) for the long term and from 170 to 210/~mhos/cm(16-19%) on average for the monththe south Delta, and
of December. Alternative 1 would potentially degrade overall in-Delta and export water qualityin the San .loaquin
and dependent beneficial rues became of the resultant increases in sea-water intrusion (seeRiver in the West
Figures 52-36 and 37 in Section 5.2). This degradation is projected to occur despite theDelta (as indicated by

increased potential for reservoir releases and increased inflows of better quality water across theJersey Point).

Delta from the Mokelumne and Sacramento Rivers southward, and the potentially improved
water circulation in affected Deka channels.

The actual magnitudes of the salinity changes would vary tidally, seasonally, and spatially
thro~.~ghout the Delta, depending on factors such as the mixtures of source waters attained atThe actual magni-
each location that result from variatiom in the pathways and tinting of flows through Deltatudes of the salinity
channels. The magnitude of the changes also would vary from variations in annual hydrology,changes would vary

tidally, seasonally,
In general, the magnitude of impacts would be increased in dry and critical years, and attenuatedand spatially through-
in above-normal and wet years, out the Delta.

The quali .ty of water in the Delta is dependent in large parton how circulation patterns in the
Deka affects the movement and ,~bdng of constituents originating from different sources,
including m-Deka, s.o.t!rces, Bay sources, and mbutarv sources.

The principal source of bromide ha the Delta is San Francisco B~\¥. Although there is evidence
that the cmrent conditions ha the Delta lead to sig~icant recycling of bro~de via the DMC and
San Joaquin River, the origin of this bromide is also the Bay. To illustrate the extent of recycling,
bro~de concentrations from Janua .ry 1990 to March 1998 in the San Joaquha River averaged
310 ug/1 compared with ~8 ug/1 on the Sacramento River (WQPP, June 1999). Bromide
modeling conducted by D~/~ for Alternatives 1 and _ mmcate that bromtde concentratmns are
predicted to be significantly reduced depending on the extent to ~hich the alternative limits
recircu]ation of San Joaq~n River water and preferentially conveys Sacramento River water to.
the export .facilities .(WQPP, C;a]ifom{a DWR~ .!998a, Unpub]is.hed data).
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The actual magnitudes of monthly variations in salinity, including bromide, from existing
conditions would depend on annual, seasonal, and geographically determined differences in the
proportion of sea water present. Bromide is of particular concern to municipal water users
because it is an inorganic precursor to several of the most potentiallyharm~ known D BPs (for
example, bromodichloromethane, bromate, and brominated halo-acetic acids-- known for their
roles as carcinogens and potential causes of increased birth defects).

Bay.Region

With increased exports from the Delta, Alternative 1 could result in potentially significant
impacts by reducing net Delta outflows, resulting in greater sea- water intrusion into the Bay.
This could result in increases in salinityin San Francisco, San Pablo, and Suisun Bays.

The addition of new storage could improve wate~ quality and dependent conditions for estuarine
biological resources in the west Delta as a result of increased Delta outflows, especially duringThe addition of new
low-outflow periods, storage could improve

water quality and
" ’ dependent conditions

¯ ’ for estuarine biological
Sacramento River Region resources in the west

Delta as a result of

Impacts on water quality associated with Alternative 1 in the Sacramento River Region wouldihcreased ,Delta out-
be similar to those described for the Preferred Program Alternative. flows, especially during

low-outflow periods.

San Joaquin River Region         ,

When comparing Alternative i to existing conditions, general impacts of storage and conveyance
options on upstream water qualityin the San Joaquin River Region are expected to be similar
to those described for the Sacramento River Region under the Preferred Program Alternative.
However, the potential for significant changes in the quality (and quantity) of the water exported
to the region as a result of decisions made during the term of this Program is great, and other
non-CALFED programs also will produce effects (see "Cumulative Impacts" in Section 5.3.10).
As indicated in Table 5.3-9a, the average annual increase in the salinityof water exported to the
San Joaquin River Region via the DMC (assunaing an intertie with (3CFB) compared to existing
conditions is projected to range from 2 to 20% for long-term averages. The resultant net change
in salt loads delivered to the valley is more difficult to project because it also would depend on
changes in water deliveries, the locations where the water is applied, and source control actions
taken. However, the effect would be to increase salt loads and the resultant recycling of salts inThe range of potential
the San Joaquin Valley. long-term water supply

variations and source-
dependent water

The range of potential long-term water supply variations (possiblyin the realm of 790 TAF ofquality characteristics
gains with new storage to 270 TAF without new storage) and source-dependent water qualityare sufficiently large to
characteristics are sufficiently large to significantly degrade prevailing water quality and thesignificantly degrade
resultant salt balance in the SWPand CVP service areas and throughout the San Joaquin Valley.prevailing water
The effects of the potential variations would be most pronounced in those areas that are alreadyquality and the

resultant salt balancedeficient in both.quality and quandtyof water. Resultant changes in Land use in the service areasin the SWP and OqP
that could secondarily affect water quality, water supply, demands, and beneficial uses of waterservice areas in theresources would in turn depend on the magnitude of the reductions in the quality of deliveredSan 3oaquin Valley and

throughout the valley.
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Chapter 5. Ph~/sical Environment 5.3 Water Qualit~

water supplies. Despite the variability, overall degradation of water qualityin the areas served
by exports would adversely affect municipal, agricultural, and ecological uses of the water.

Other S WP and CVP Service Areas

Alternative 1 also could result in detrimental impacts on export water quality outside the Central
Valley. Impacts on export water quality could result from the changes in flow and salinity
patterns throughout the Delta as described above for the Delta Region. Potential impacts would
be similar to but less than those described for the water service areas in the San Joaquin Valley.Impacts on export

water quality could
result from the
changes in flow and5.3.9.3 ALTERNATIVE 2 salinity patterns
throughout the Delta.

Delta Region

Potentially beneficial and adverse impacts from implementing Alternative 2 when compared to
existing conditions are generally the same as identified in Section 5.3.8.3, where Alternative 2
is compared to the No Action Alternative. Except at Collinsville, the comparison of
Alternative 2 to existing conditions did not identify any additional potentially significant
environmental consequences that were not identified in Section 5.3.8.3.

Table 5.3-10a summarizes the results of model predictions of salinity changes (expressed as EQ
throughout the Delta for Alternative 2 compared to theexisting conditions for a representative
long-term hydrologic sequence that includes all water-year types (see Section 5.2). Separate
predictions are shown based on modeling assuming water management Criterion A(without
storage),, and water management Criterion B(with storagel, which define the bookends for the
analysis of water quality. For both. sets of criteria, changes are shown for the annual a-~erage
value over the period of the simulation and for the month of the year when salinity is the
highest.

Compared to existing conditions, Table 5.3-10a shows their under Alternative 2, salinity is
projected to improve throughout the Delta and at the export facilities. For example, at CCFB,Under Alternative 2,
the mean long-term salinity is projected to decrease by 90-190/~mhos/cm (17-39%), and the compared to existing

conditions, salinity is
mean monthlysalinityfor December is projected to decrease by400-510/~mhos/cm (44-56%). projected to improve
During dry and critical years, Table 5.3-10b shows that salinityis projected to decrease by 110-throughout the Delf~
240/~mhos/cm (18-39%) for the long term, and to decrease by 490-630/xmhos/cm (45-58%)and at the export
on average for the month of December. The improvement in water quality is caused byfacilities.
increased flows of higher quality water across the Delta from the Mokelumne and Sacramento,Incr~a-~
Rivers southward, and the improved water circulation in affected Delta channels.

Potentially significant adverse impacts on average armual salinities would be restricted primarily improwg
th lo (fo ample n) due the dive f up floto e wer Sacramento River rex , Emmato to rsion o stream ws ~,,d .........

into the central and south Delta.

_1 ........ I ....... tJ .............. ". ...... -1.2._1_’. ............... 1__ t .... 1_-- *-_- ~I__ "r’x_l~_ ~ ....... 1

........ 1 ----1 ........ 1_t--11_ 1 ........ *._---1 -1t££ ........ *-_- .1-- *
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The quality of water ha the Delta is dependent in large part on how circulation patterns in uhe
Deka affects the movement and mixin~ of constituents ofi~hmtinz from different sources,
including in-Delta sources, Bay sources~, and tfi~arv s0urc~es. ~,rfe~!~-sfiii~i~i:PP~;~ ~fi

%e p~cipal so~ce of bro~de ~ the Deka £ S~ Francisco Bay. ~otgh there is evidence
~at the cmrent condifiom ~ the Delta lead m s@~ificant mc~g of bro,~de ~ the.DMC ~d
S~ ~oaq~ ~ver, the origin of tt~ broz~de £ a~o the Ba> % ~t~tmte the extent o£ rec~g,
bro~de concentrations from ~anuaW 1990 to March 1998 in the San ~ouqt~ ~ver averaged
310 ug/1 compaed Mth 18 ug/1 on the Sacramento Nver (WQPP, June 1999). Bro~de
mode~g conducted by D~ for Ntematives 1 ~d 2 ~dicxe that bro~de concentrations are
preNcted to be sigNficant[v reduced depend~g on the e~ent to wNch the akematiw~ ~
recircNation of San Joaq~ ~ver ~ater and pre~erentia~v conve~ Sacramento Nver water.to
~he ex~o~ fac~ties (WQPP, C-qli~ornh D~, ..1998~, g~pub!i.shed.&ta),

Bay Region                                                                 "

~th increased exports from the Delta, Altematlve 2 could result in potentially sign~icant
knpacts by reducing net Delta outflows, resulting in greater sea-water intrusion into the Bay.
This could result in increases in salinityin San Francisco, San Pablo, and Suisun Bays.

Sacramento River Region

Impacts of Alternative 2 in the Sacramento River Region would be similar to thosedescribed
for the Preferred Program Alternative.

San ]oaquin River Region

General impacts of storage and conveyance ~ptions on upstream water quality in the San
Joaquin River Region are expected to be similar to those described for the Sacramento River
Region. However, the potential for significant changes in the quality (and quantity) of the water
exported to the region as a result of decisions made during the term of this Program is great, and
other non-CALFED programs also will produce effects (see ~Cumulative Impacts" in Section
5.3.10)..
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As indicated in Table 5.3-10a, a significant long-term decrease in the salinity (ranging at the’
DMC from 11 to 36%) of water exported to the San Joaquin River Region is projected underA significant long-
Alternative 2. The resultant net change in salt loads delivered to the San Joaquin River Valleyterm decrease in the
is difficult to project because k would depend on water delivery operations, and other factors;salinity of water
however, based on this anal~is alone, long-term salinityloads to the Valley could be significandyexported to the San.

reduced. Overall improvements in water quality in the areas served by exports would benefit
3oaquin River Region
is projected under

municipal, agricultural, and ecological uses of the water. Improvements also would reduce theAlternative 2.
amount of salt recycling that occurs between the basin and the Delta.

Other S WP and CVP Service Areas

Alternative 2 also would result in beneficial impacts on export water qua]Li@ outside,the Central
Valley. Benefits would result from the improved export water qualityas described for the DeltaAlternative 2 also
Region. Benefits and potential impacts would be similar to those described earlier for the waterwould result in

beneficial impacts on
service areas in the San Joaquin Valley. Overall water quality improvement benefits should beexport water quality
somewhat greater because more of these service areas are served by SWP exports from CCFB,outside the Central
which receives higher quality water than the CVP. ’ Valley.

5.3.9.4    ALTERNATIVE 3

Table 5.3- lia summarizes the results of model simulatiom of average annual salinity (expressed
as EQ throughout the Delta for Alternative 3 compared to existing conditions. Table 5.3-11b
summarizes the results of model simulations of average annual EC during dry and cridcal years
throughout the Delta for Alternative 3 compared to existing conditions. The impacts associated
with Alternative3, when compared to existing conditions, generally would be similar to those
compared to the No Action Alternative, except in some casesi~~, in the Central Delta

,and critical

In

general, potentially significant impacts would be larger ~ mag~tude where they occur, especially.
with Criterion A. Positive impacts for south Deka diversion facilities would experience
significandylower E C with this alterna~v~, itas ~roiected ~at :Olin ~urt F0~bav W0~d
Cx’pene.nce water up to 86Y~ lower.mEt under f.h~s alternative.~ ,~, ,,..,z~; ,~,,z~s, ,.a,~s~

The overall geographic variations in the improvements, and Delta locations where the changes
were significant and less than significant may be obse~ed by comparing Table 5.3-11a with

¯ Table 5.3-7a. The differences between the comparisons of average annualEC~s for Alternative 3
with average annual existing conditions, and armual E,~s for Air.creative 3 during dry and critical
years with existing conditions dtwing dry and critical years generally showed the differences to
be more pronounced during the dry and critical years.
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Chapter 5. Ph~/sical Environment 5.3 Water Qualib/

The quality of water in the Delta is dependent in large part on how circulation patterns in the
Delta affects the movement and n~xing of constituents originating from different sources,
including m, Deka sources, Bay sourges, and mbuto..rv source,,

~e p~cipal so~ce of bron~de ~ the Deka ~ San Francisco Bay. NthotNh there is evHence
that the ctnvent condkiom h the Del~ lead m sig~icant recN~g of bro~de ~ the DMC and
Sm~ Joaq~ ~ver, the ofig~ o~ tl~ bro~Nde ~ ~o the Bay. To ~t~trate the e~ent of rec~g,
bro~Nde concentratbns {rom Jantm~ 1990 to Ma~ 1998 ~ the San Joaq~ Nver averaged
310 ug/1 comp~ed Mth 18 ug/1 on the Sacramento Nver (WQPP, June 199N. gro~de
mo&~g conducted bvD~ {or Ntema~ives i aM 2 ~dicate Nx bro~de concentrafioas are
predicted to be sigNf~cantly reduced @end~g on
recimNafion
the expo~ faci~ties (WQPP,

5.3.10 ADDITIONAL IMPACT ANALYSIS

Cumulative Impacts.
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Shor~- ~d L~g-T~rm R~l~lio~$hip~, ~~e P~efe~ed P~o~am .A~te~tive ~enera]Iywo~]d
~d e~l~ce lon~-tem~ prod~cd~i~ of ~ter Q~I@ b~t ~ c~e ~e~e ~ o~ ~te~
Q~ ~es~ from s~o~-~e~ ~es o~ ~e

d~ ~ common of fac~fies ~at ~e ~cluded ~ each ~dve. ~e cont~t of
concern most ~ected ~d be ~S. ~S concen~fiom ~e ~ly to be ~cremed ~ ~e
~m tick, of common a~fi~s. ~e~ possible., avoi~ce md ~afion ~s
wo~d be @le~nted m a s~d co~e of action to lessen ~a~ on ~ese reso~ces. ~e
shom-~ ~a~ of ~e Pmfe~d Prog~ M~five on ~r q~~d be ~a~r
but s~ to, ~ose of ~temafive 1, md less ~ ~ose of ~temafives 2 ~d 3.

~e sho~-te~ ~a~ on ~ter q~of ~e Pmfe~d P~ Mtemafive ~d, be offset
by lo~-te~ ~prove~nu. ~e Ecos~tem ~stomfion, Water ~, ~d Watemhed    T~e redu~ion
Prog~ ele~nm wo~d reset ~ long-te~ positive ~a~ on ~ter q~ for aq~fic ~e

Francisco 8~ could~d m~cip~ ~d a~c~ supply. ~e ~vee S~tem Ime~P~ ~d ~e Stooge ~d    ~dversely
~nve~ce ele~nu of ~ Prog~ ~te~fives wo~d reset h ~e effect on ~ter q~ for qu~fi~ in ~ B~y.
aqmfic ~e but wo~d ~rove ~e q~ of ~ter ~vemed from ~e Del~ for m~cip~ ~d
agH~ me at so~ locafiom, M~ one exception. ~e redu~on ~ to~ Delta ou~ow to
S~ F~c~co Bay co~d advemely ~fect.~ter q~ ~ ~e Bay.

lrr~.~rsibl~ anti lrr~td~a~l~ ~ommRm~n~. ~e ~eve~ible ~d ~e~evable co~enm of
resoles msochted M~ ~e Prefe~ed Prog~ Mtemafive wo~d not ~fe~ water q~.

SpedHc miU~Uon
measures
~dopted consistent

5.3.11 M I T I GAT I ON S T RAT E GI E S with theProgram goals
¯and obje~ives and the

~adou ~m~es ~ be adopted com~tent ~ ~e Prog~ go~ ~d objec~ves ~d ~emmgatea Dy ,ocaung
p~oses of si~-specffic projecm. Not ~ ~figafion s~tegie~ ~ be app~cable to ~ proje~cre~ted
because site-specific projec~ ~ v~ p~ose, location ~d ~g. ~rom drin~in~ w~ter

intake, by treating
E~em Re.ration Program. ~e ~cos~tem ~stomdom ~ e]e~nt co~d ~cPe~e ~e L wetland discharges, or
~ content o+ ~e[~ +ate+. [{ tes~ she+ ~t ~ ~c£e~es +o~ occ~, +ed~ c£eadon by treating water to
p+ojec~ co~d be located a~ {+ore ~e m~cip~ ~ter supp]~ ~s o~ ~e ~ve~ed
co~d be ~e~ted ~o +emo+e .~ ~e Wate£ ~se £{{icien~ ~d Watet ~{e£ P£o~ supplied to water
e]e~n~ o{ ~e ~tema~+es, +o~d +es~t ~ some ]oc~d ad+eme ~ac~ on ~te~ ~ system cu~omers.

CALFED Draft Programmatic: EISiEIR * June ’1999                                5.3-5~
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which .could be mitigated, in most cases, by release of greater volumes of fresh water from
upstream reservoirs.

TOC increases may be mitigated bylocating created wetlands away from drinking water intakes,
bytreating wetland discharges, or by treating water to remove TOC before k is disinfected andConstruction activities
supplied to water system customers, n ,~,,,y .....~ ,,,,~,,~ ~,~ ,~,=.~ axkoa,;~s to ,~o- for the Levee System

would be similar to
Levee System Integrity Program. ConstlXlCtiOn activities for the Levee System Integrity Program and integrated with
would be similar to and integrated with those described for the Ecosystem Restoration Program. ’ those described for the

Eco-system
Existing levees would be demolished, and new levees would be constructed-- either at or closeRestoration Program.
to the site of the original levees or set back some distance from the original levees if a channel
is to be widened or a wetland created. Short-term effects on water quality would be similar to
those described for the Ecosystem Restoration Program but would occur only in the Delta
Region. Local increases in the TSS content of waters in Delta channels are expected. Some.
increase in nutrient and TOC concentrations also mayoccur. Toxic substances contained in old
levees or in channel sediments could be released during demolition or dredging.

It is expected that short-term construction impacts can be reduced to a less-than-signifiCant level
by employing construction methods that minimize in-water construction and by applyingIt is expected that
appropriate mitigation ~~:~$. Soils in the levees and channel sediments would beshort-term construc-
tested prior to commencement of construction so that the need for special mitigation measurestion impacts can be
can be determined, reduced to a less-than-

significant level by
Water I~se Efficiency program. Increased water use efficiency would adversely affect water quality employing construction
when the volume of municipal wastewater or agricultural tai]water discharged to a stream is methods that minimize

reduced but the mass load of salts and other contaminants in the d~charge remains the same. in-water construction
and by applying

The adverse effect w6uld be most pronounced in streams where municipal or agricultural appropriate mitigation
discharges represent a substantial proportion of strearmqow. Adverse effects would occur most measures.
acutely in small streams in .the Sacramento River and San Joaquin River Regions, downstream
of municipal and agricultural wastewater discharges.

It is expected that, in most cases the localized adverse water quality impacts of the program can
be mitigated to less-than-significant levels by increasing treatment of wastewater before it is
discharged to waterways or increasing fresh-water releases from reservoirs to provide more
dilution water.

Water Transfer Program. Reduced streamflows in the Delta and in the Sacramento River and San
Reduced streamfiowsJoaquin River Regions would adversely affect water quality. Contaminant concentrations in
in the Delta and instreams would increase as the volume of dilution water decreased, and water temp.eratures maythe Sacramento Riverbe elevated. The adveise effects of water transfers would be greatest if water is diverted at anano ~an Joaqu~n K~ver

upstream location in the Bay-Delta system and transferred in a pipeline or canal to the area ofRlC~jto~l~tl~g-term
use. ~dWf§~lgfra~tO~ater

~ and ground-
The adverse impacts of water transfers on water quality could be lessened by requiring
transferred water to be conveyed through natural channels to the area of use where feasible,wate~ quality could be,

reduced to a less-
than-significant level

Storage. Most of the long-term adverse effects of surface and groundwater storage on waterby various mitigation
. quality could be reduced to a less-than-significant level byvarious mitigation measures. Surfacemeasures.
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water reservoirs could be sited to avoid areas where rocks contain mercury or other potentially
hazardous substances. If avoidance is impossible, rock outcrops could be covered with inert
materials and vegetation cleared from the site to minimize the development of anaerobic
conditions at the bottom of reservoirs. Oudet works at the reservoirs could be designed with
multiple oudet portals to minimize depression of dissolved oxygen concentrations, to minimize
the elevation of dissolved nitrogen concentrations, and to better control the temperature of
released water. Water could be released from surface storage reservoirs to simulate natural flows
m the small stream on which they are built. ~,k,c.~v,..,,.~,,,,,~.,

Point and Nonpoint ~ource Loads Attributable to Growth, Growth induced by the Preferred
Program Alternative in conjunction with other non-CALFED acdons with growth-inducingWater quality would

be degraded byimpacts would result in indirect adverse effects on water quality. Water quality would beincreased discharge
degraded by increased discharge of comaminants in municipal wastewater and urban runoff,of contominants in
Degradation of water quality from point sources of pollutants could be mitigated by increasesmunicipal wast~water
in treatment. Degradation of water quality bynonpoint sources is more difficult to mitigate. Theand urban runoff.
available mitigation strategies for nonpoint sources include implementing various BMPs but they

are expected to largely fall short of fully offsetting the overall increase in nonpoint source loads
attributable to growth.

The following mitigation strategies related to nonpoint sourde loads:

¯ Improving treatmentievels provided at municipal wastewater treatment plants to
upgrade the quality of the constituents (other than dissolved inorganic solids)
discharged to receiving waters in order to compensate for the reduction in dilution
caused by improved water use efficiency or water transfers.

¯ Releasing additional water from enlarged or additional off-stream sttrface storage, or
from additional groundwater storage.

¯ Releasing additional water from storage in existing reservoirs or groundwater basins.

¯ Improving water treatment facilities, either at the point of consumption or at the
source, to remove TOC~ Using a mix of alternative source waters to reduce the
irffluent bromide concentration.

¯ Using innovative, cost-effective disinfection processes (for example, ultra-filtration,
UV irradiation, and ozonation-- in combination with other agents) that form fewer
or less harmful DBPs.

¯ Using existing river channels for water transfers and timing the transfers to avoid
adverse water quality impacts.

¯ Using best construction and drainage management practices tO avoid transport of
soils and sediments into waterways.

¯ Using cofferdams to construct levees and channel modifications in isolatiori from
existing waterways.
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¯ Using sediment curtaim to contain turbidity phmes during dredging.

¯ Relocating water supply intakes away from discharges of agricultural and urban
runoff.

¯ Applying agricultural and urban BMPs, and treating drainage from lands to reduce
contaminants (for example, treating drainage from agricultural lands underlain bypeat
soils to remove TOQ.

¯ Relocating diversion intakes to locations with better source water quality.

¯ Restoring additional @arian vegetation to increase shading of channels.

5.3.12 POTENTIALLY SIGNIFICANT
UNAVOIDABLE IMPACTS

Certain potentially significant adverse impacts on water quality that are associated with the
Preferred Program Alternative cannot be reduced to a less-than-sigraf" icant level by mitigation.
These impacts, are an unavoidable consequence of implementing the Preferred Program
Alternative.

The: Draft PElS/EIR:Stated that salir~tv .increasesi~ i~0ia~iS~0"fiS ~.:,:~¢,.Detta.

Ac~ i~:mckl~!~ing r~s~ts~inclUd~:h~ t~ D~ ~SEI~’i~iR. ~abi~:. 5~3~
Were.. projected to be, less :than si~icant. :°Therefore .pa~gNphs--referrlng ,tb p0ten~y
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